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Economies require healthcare practitioners, such as chiropractors, to assist in 
providing safe, effective and economical care for lower back pain, globally the leading 
cause of disability-adjusted life years.  
A minority of chiropractors have been shown to have highly undesirable practice 
behaviours that have implications for public health and patient safety. These practice 
patterns appear to be associated, to some extent, with the chiropractic program they 
were trained at. This indicates a need for scrutiny of international chiropractic 
educational and practice standards.  
For chiropractic the establishment and monitoring of educational standards is the 
responsibility of Councils on Chiropractic Education (CCEs).  
Methods 
This scrutiny required gaining an understanding of the complex system in which CCEs 
function. To this end our objectives were to comprehend the “language” of the system 
by comparing internationally, CCE graduating chiropractic student competency lists 
and educational / accreditation standards and processes. In addition, we sought to 
explore the relationship of unsuitable chiropractic practice profiles and various 
intrinsic and extrinsic factors such as personality, beliefs and attitudes with the clinical 
decisions of chiropractic students and practitioners. 
Results 
By comparing all the CCEs accreditation standards and processes we found they 
became increasingly dissimilar as our research drilled down to describe the various 
domains and subdomains. Definitions are urgently needed for clarity around key 
terms. We were able to make recommendations for quality improvements in CCE 
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standards and processes as well as develop an outcome measure to assist Australian 
chiropractic accreditation processes.   
We also learned that CCEs have enabled a “big tent” approach that allows 
dichotomous “traditional” and “evidence-based” approaches to clinical care to co-
exist. This, combined with the view that chiropractic is “unique”, highly valued, best 
understood by other chiropractors, explains how students and practitioners can cling 
to ‘traditional’ thinking and this has implications for public safety. 
Conclusion 
We conclude that CCEs are in need of re-vitalising and make recommendations to this 
end. We argue that the “raison d’être” of CCEs is to take a more forthright stand and 
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CHAPTER 1. Thesis Introduction 
Overview  
Historical records for centuries document manual therapists caring for people with 
musculoskeletal pain [1]. In many cultures this role has been, and continues to be, 
taught parent to child or master to apprentice [2]. There are many examples such as 
the Indian tribes of North America, Bone-setting in Britain, Osteopathic medicine [3], 
and Traditional Chinese and Ayurvedic medicine [4]. Several manual therapies are no 
longer taught this way and have been integrated into educational institutions. This 
transition has been described as moving from craft to profession [5].    
One of these manual therapies is chiropractic which has been in existence for over 120 
years [6]. The early formative thinking of chiropractic was centred on the manual 
correction of misalignments within the spine (subluxations) that interrupted the spinal 
nerves carrying the flow of vital forces. This interference of nerve supply was thought 
to be responsible for the cause of almost all disease [7]. Today, there is a division 
between this ‘traditional’ group that subscribes to the concept that the spine is the 
centre of good health and the ‘evidence-friendly’ faction that focuses on 
musculoskeletal problems based on a contemporary and evidence-based paradigm [8]. 
However, the majority of chiropractors are somewhere in the middle and do not 
appear to be greatly concerned with either faction.  
Currently chiropractors practice in over 100 countries in which 90 national chiropractic 
associations have been established [9]. It has become one of the most commonly used 
complementary and alternative medicine (CAM) therapies in the United States [10], 
Europe [11] and Australia [12]. Although the number of chiropractic schools and hence 
chiropractors have increased drastically over the past decades, total utilization rates 
have not changed appreciably over the past 35 years [13].  
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This may suggest that the profession is not gaining the level of credibility and cultural 
authority in mainstream society that is required to establish the vocation on equal 
grounds with other healthcare professions. Indeed, the chiropractic profession still 
finds itself in a situation in which it is rated poorly by the public compared to other 
healthcare professions [14]. In sum, chiropractic remains a healthcare outlier.  
Approximately 87% of people who present to chiropractors do so for musculoskeletal 
pain with two thirds of these being for neck and/or low back pain [13]. These types of 
musculoskeletal injuries place an enormous financial burden on societies [15]. None 
more so than lower back pain [16]. This global health issue has resulted in a call to 
action from eminent researchers involved in the field [17]. Economies require 
healthcare practitioners, such as chiropractors, to assist in answering the call for safe, 
effective and economical care [16]. If chiropractic is to have a serious role in 
addressing this pressing and substantive problem it needs to be better integrated into 
the mainstream healthcare system [17]. Chiropractic needs to become “respectable”.  
Problem statement 
For a profession to gain ‘respectability’ it should be located appropriately within the 
culture of the society, this is evidenced by the existence of professional schools and 
state licensing or registration, and by doing so, should then able to present itself as an 
embodiment of knowledge and trustworthiness [18]. Therefore, as a baseline it is 
important that chiropractic educational programs be seen to be of quality and 
demonstrate professional homogeneous standards. For chiropractic the establishment 
of educational standards happens via Councils on Chiropractic Education (CCEs), the 
goal being to produce chiropractors with similar and high professional proficiency and 
standards across the globe.  
Evidence is available that suggests this is not always the case. For example, in Canada, 
approximately 18% of the chiropractic population were found to hold ‘traditional’ 
views and were described as being ‘unorthodox’ or aberrant. These practitioners were 
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demonstrably differentiated by their low levels of interdisciplinary interactions, anti-
vaccination beliefs, selection of non-evidence-based treatment choices, and non-
guideline use of X-rays [19]. The education of the chiropractors with ‘unorthodox’ or 
‘traditional’ practice patterns in Canada has been traced back to six chiropractic 
programs in the United States. This finding suggests that the United States regulation 
of chiropractic education may be a factor [20]. Additional evidence of differences in 
education standards is shown by the 97% pass rate of Canadian chiropractic students 
on the same Canadian licencing exams for registration on the first attempt compared 
to 67% of USA graduates [21]. 
These are not isolated examples. Canadian chiropractic students were found to have 
increasing levels of anti-vaccination beliefs as they progressed through the chiropractic 
program (CP) [22]. Concerns were raised over the starting of a paediatric clinic without 
any evidence of efficacy of chiropractic care for treating specific childhood conditions 
at the CP at Royal Melbourne Institute of Technology in Melbourne, Australia [23]. 
Chiropractic students at a North American CP were found to believe that spinal 
manipulation was an effective primary treatment for AIDS and cancer [24]. Also, 
chiropractic students in Europe were found to be 20 times more likely to deliver non-
indicated care if they held ‘traditional’ views [25].  European chiropractors who held 
vitalist or traditional chiropractic views were able to be identified by the absence of 
conducting a routine differential diagnosis or strongly agreeing that vaccines have a 
positive impact on health [26].  Also, recent chiropractic graduates from European CPs 
perceived that they were underprepared for practice in the areas of  interprofessional 
collaboration, contributing to professional and scientific knowledge, and practice 
managerial roles [27]. Further that these varied considerably between CPs.   
This indicates a need for scrutiny of international chiropractic educational and practice 
standards. This is in order to identify facets that may require change to enhance the 
reputation and quality of chiropractic education. The end result would be improved 





The focus of the scrutiny; CCEs  
Chiropractors are trained worldwide in different types of institutions; most are private 
colleges but some are integrated into state funded universities [28]. Accreditation 
authorities in the first world ensure that there are professional standards that must be 
met in chiropractic pre-professional training so that patients are protected and treated 
properly by graduates from those programs. These accreditation authorities are 
usually empowered or accredited to do this by their respective governments. In this 
way individual colleges cannot fully determine their own course criteria.  
For chiropractic educational institution standards this control mechanism of program 
accreditation is carried out by various Chiropractic Councils of Education (CCEs). These 
CCEs are located in North America (CCE-USA), Australia (CCE-A), Canada (CCE-C), and 
Europe (ECCE). There is also an international umbrella council of chiropractic education 
organization, the Chiropractic Council of Education International (CCE-International) 
[29].  
Educational standards for the CPs are defined, monitored and enforced by the CCEs. 
This is achieved, in part, by defining proficiency and creating lists of descriptive 
statements to clarify the necessary knowledge, understanding, skills, attitudes, and 
competencies students should attain before graduating and entering practice [30]. 
These competencies are thought to be an important means by which regulatory bodies 
can change professional standards of practice [31]. In practice, CCEs prescribe a set of 
educational standards for CPs which detail, amongst other things, the required 
program content, facilities, faculty and financial management. Finally, CCEs inspect and 
monitor CPs for accreditation and re-accreditation compliance and quality 
improvement. The intention is to lay out the curriculum foundation for the CP and 
places CCEs as the central actors for enforcement of program standards and any 
concerns about variable accreditation levels.  
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Who and what should be “scrutinized’? 
Recent research suggests that the notion of changing the standards of a healthcare 
system by simply setting new regulations is naive [32-34]. Researchers are being urged 
to see healthcare systems as comprising many elements and groups that can interact 
in complex, unknown, interrelated and unpredictable ways [34]. This is known as 
complexity science [35] and has proven to be valuable for gaining insights to enable 
large scale system transformation [36]. For example, a change in a hospital’s standards 
no longer only engages with the doctors but includes all the ‘actors’, including allied 
health practitioners, patients, nurses, managers, policymakers and even the cleaners. 
These stakeholders have varying but important levels of interest and are now included 
in consultation and data gathering as they may act as barriers or facilitators to change 
[32, 33].  
The stakeholders or actors chosen for this thesis were those making the standards 
(CCEs), those engaged in the learning as dictated by the standards (chiropractic 
students), and those who were educated under CCE guidelines and standards 
(practicing graduate chiropractors). It is acknowledged that other important 
stakeholders exist including CP staff, chiropractic registration and licensing boards, 
chiropractic societies, Government Departments, health consumer groups, and the 
public at large.  However, to explore all of these “actors” was beyond the scope of this 
thesis.  
Recent years have seen an increase in studies exploring medical accreditation [34, 37-
41]. This research has identified that a major challenge to accomplishing accreditation 
and healthcare reform is the lack of a common understanding of the terms and words 
(language) used by the stakeholders [34]. Because the terms were not defined or 
clarified, the studies failed to gain a clear understanding of the issues at hand. This in 
turn negatively impacted on research issues such as the engagement of all the 
stakeholders, creating a shared agenda, establishing goals, and methodologies for 
evaluating changes [34]. Therefore, this thesis began by seeking to understand the 
language of the chiropractic accreditation standards and processes. 
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The language of the system we sought to scrutinize was found in the written material 
of the CCEs, namely the documentation relating to accreditation standards and 
processes. Here lived the definitions, terms, and expectations constructed with the 
intent of creating a consistent high quality of chiropractic graduates.   
Health professions have been shown to use their own specific definitions and 
competencies [42, 43]. Each of these should contain sufficient detail and clarity to be 
useful for competency and educational framework development and assessment [44]. 
Regional variations in these standards have been shown to contribute to poor scores 
by applicants from other countries seeking USA medical certification [45]. For 
chiropractors, there is evidence of variations in practitioner attributes and practice 
behaviours that is related to the country they were trained in [19, 20, 46]. The concern 
is that these differing profiles or education standards may impact on patient safety and 
quality of care [47, 48].  
One explanation for these differences could be that they are contributed to, at least in 
part, by different international jurisdiction education accreditation standards and 
processes. This important topic has not been investigated for chiropractors.  
What should be done? 
It is believed that a high quality medical education and accreditation system will 
improve the quality of patient care [49]. In addition, if these homogeneous high quality 
standards are internationally consistent then this may increase employment 
opportunities by increasing international mobility with better inter-jurisdictional 
recognition of similar educational program structures and standards [50]. The same 
may be said for chiropractic education and accreditation. If it were known that CCE 
standards were globally uniform, then it may be possible to create a single set of high 
quality, international standards. Such studies have been undertaken for medicine with 




Other factors outside of the regulatory mechanisms may also contribute to 
practitioner competence. Medical research has identified factors such as personality 
[52], attitudes [53] and beliefs [54]. No study has looked to see if factors such as these 
are relevant to the competent practice of chiropractic. Knowledge such as this may 
inform chiropractic regulators, accreditors, and educators of appropriate and adequate 
clinical practice standards.  As such, chiropractic is lagging behind other health 
professions in this regard.  
 
Having regard to the above, the following objectives were proposed: 
Thesis Objectives 
Objective 1:  To compare the various Councils on Chiropractic Education (CCEs) 
a) definitions of competency  
b) graduating chiropractic student competency lists  
Objective 2:  To compare CCE educational / accreditation standards 
Objective 3:  To determine if CCEs use the same standards and processes for 
inspection teams when inspecting chiropractic educational institutions.  
Objective 4.  To compare the final reports of CCE site inspection teams with CCE 
accreditation standards.   
Objective 5:  To explore the relationship of unsuitable chiropractic practice profiles 
and clinical decision making with various intrinsic and extrinsic factors in students and 
practicing chiropractors and the consequent implications for CCE accreditation 




Literature review for thesis objectives 
Below is a review of the literature directly related to the objectives of this thesis. It is 
set out by re-stating each of the thesis objectives and then exploring the literature 
around each individual objective. 
Objective 1: Comparison of CCE definitions and graduate 
competencies 
Objective 1 (a): Definitions of Competence. 
A literature search was conducted to define competence as it relates to chiropractic 
accreditation standards.  
Search terms for Objective 1(a) and (b);  
("Education"[Mesh]) AND ("Education, Medical/education"[Mesh] OR "Education, 
Medical/standards"[Mesh])"Education, Professional"[Mesh]) OR "Education, 
Professional/standards"[Mesh] )) AND "Education, Medical"[Mesh])  AND 
“competen*” 
Databases; Pubmed, Scopus, Academic Onefile, ERIC  
Timeline of database searches: From inception until 2019 
The reference lists of key articles were also reviewed. 
Background; defining competence  
The Oxford Concise Dictionary defines competence as “the ability to do something 
successfully or efficiently”[55].  The conceptualisation and defining of competence has 
important implications for the way that competence based medical education (CBME) 
is implemented [56]. It is generally agreed that a greater level of specificity and detail 
than that found in the general literature is required to make it useful for health 
professionals’ educational curricula formation [56-58]. Definitions of competence have 
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been used to inform how competencies were constructed [56]. Here lists of expected 
behaviours, skills and knowledge were constructed that thought to identify the 
competent individual [59]. Today the concept of competence is extensively applied to 
describe expectations of graduating students in medical and allied health professions 
[30]. Considerable problems remain with a lack of clarity surrounding defining 
competence [56], also the descriptive language of healthcare accreditation in general 
[34].  
The difficulty of trying to define competence for the health professions 
Definitions of competence in areas outside of medicine, such as in industrial and 
organisational settings, characterise competence as a complex entity composed of four 
broad components [60]. These are knowledge, skills, abilities and ‘other’ attributes.   
A systematic review by Fernandez et al., (2012) compared definitions of competence 
across publications related to medical education and suggested that competence was 
best conceptualised by only three components; knowledge, skills, and ‘other’ [56]. 
Abilities and attitudes were combined under ‘other’. However, ability was viewed as 
being most commonly composed of abstract reasoning, memory and the cognitive 
processes associated with solving novel questions, while attitudes was related to 
personal characteristics or values such as tolerating uncertainty, aspects not formally 
taught but gained through experience and personal growth [61]. Finally, definitions of 
competence were found to vary considerably in their stated purpose and cultural 
context [56].  
This diversity of definitions of competence has been attributed to the belief that one 
broad definition is not suitable for all professions [43]. Thus each profession will likely 
have specific definitions and detailed competency lists influenced by its specific 
cultural context [44]. Consequently, because cultures and professions change over 
time these definitions of competence require regular reviews [62].   
This diversity of definitions of competence and competencies has created a level of 
uncertainty for a variety of international regulatory and educational bodies [57]. This 
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inconsistency has in turn presented significant challenges to the generalised adoption 
of high quality standards across the continuum of education and regulation [57]. These 
challenges include poorly defined curriculum components, compromised learning 
objectives, and poor and varied assessment approaches in medicine. The end result of 
which, may confuse learners, compromise their achievements [57] as well as present 
an obstacle for sharing best practices in teaching and assessment internationally [63].  
Other studies and editorials have echoed these thoughts in nursing, medical 
specialities, and regulatory science training [47, 56, 63-66]. There currently exists 
international interest in developing a consensus by working toward developing 
consistent definitions and models for education and assessment among medical 
educators [42, 57]. An extensive search of the available chiropractic and medical 
databases failed to find any research to this end for chiropractic education or 
regulation. 
Summary 
It would seem logical to assume that these conceptual and educational difficulties for 
medicine and other allied health disciplines are also relevant for chiropractic. In 
addition, it is timely in this current climate of competency based medical education 
(CBME) reflection and research for medicine, to conduct a similar review of 
chiropractic conceptualisations and definitions of competence. In particular, it should 
compare the similarities and differences of components adopted by the chiropractic 
regulatory bodies to define competence and where possible, also examine the 




Objective 1 (b); Graduating chiropractic student competency 
lists  
Introduction and history of competencies 
In the broader commercial community, a competency is defined as a set of observable 
performance dimensions, including individual knowledge, skills, attitudes, and 
behaviours, as well as collective team, process, and organizational capabilities, that are 
linked to high performance [67]. 
The competency movement was originally initiated by David McClelland in the 1970’s 
as an alternative to the trait and intelligence approaches to measuring and predicting 
human performance [68]. Originally applied to the field of educational achievement 
testing, the competency approach was soon adopted for business and manual trade 
applications. McClelland described competencies as “clusters of life outcomes” (p. 15). 
In the commercial setting this concept shifted to view competencies as knowledge, 
skills, abilities and other characteristics that differentiate high from average 
performance [67].   
In the past decade medical education has moved away from a time-based or 
prescriptive system where a student spends a fixed amount of time on a particular 
rotation or a prescribed number of patient treatments to produce competent 
practitioners [63]. Instead it has moved towards adopting an outcomes-based model 
where the physician is defined by a set of measurable abilities (competencies) [69].  
Competency-based frameworks divide competencies into measurable 
subcompetencies and the student is graded on the serial completion of each of these 
stages or milestones [57]. 
Educators are expected to comprehensively teach and assess the defined 
competencies [63]. This allows for the setting of clear standards and frameworks to be 
met and provides a means of ensuring accountability. Other health professions have 
been influenced by the path that medical education has chosen and have also adopted 
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a competency-based medical education (CBME) approach. However, CBME is not 
without its concerns and challenges. 
The upside of a competencies approach.  
CBME approach offers several advantages. These include: a focus on outcomes and 
learning achievement, enabling the use of a multifaceted observation-based 
assessment approach that embraces formative assessment, the support of a flexible 
learning and time-dependent trajectory along the continuum of education, and 
increasing transparency and accountability to all stakeholders with a shared set of 
expectations and a common language for education, assessment and regulation [70].  
Studies have demonstrated educational and clinical benefits from implementing CBME 
frameworks. These include improved procedural skills in residents and reduced 
complication rates [71], improved clinical skills and patient care by surgical residents 
[72], and a more rapid acquisition of procedural skills [73]. It has also been shown to 
result in an increased ability of authorities to identify unprofessional behaviours in 
medical schools [74]. 
The downside of a competencies approach. 
Experts have raised concerns that clinical competence may not be represented by the 
sum of its subcompetencies. Competencies are typically derived by a consensus 
process involving large numbers of experts, stakeholders and interested parties [75]. 
They tend to be cast in global and overarching terms. Some competencies have been 
described as complex and challenging to define and measure [64]. Examples would 
include altruism and professionalism. Efforts to further enhance the description for 
assessment purposes have led to the creation of divisions of these competencies into 
simpler, smaller, and specified units of behaviour. This reductionist approach requires 
a balance between insufficient and excess details. An exhaustive detailed approach is 
thought to lead to bulky, fragmented subcompetencies descriptions that become less 
and less connected to the real world of clinical practice and removed from the 
intended competence [76]. Consequently, concerns have been expressed that ‘ticking 
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the box’ for successful attainment of each subcompetency for a student does not 
mean that they are necessarily competent. What is required are descriptive lists of 
competencies and subcompetencies that contain an adequate and appropriate level of 
detail for their intended purpose. For this thesis, this would be for the competent 
practice of chiropractic. 
Critics have suggested it may not be possible to describe some competencies and 
capture the necessary knowledge skills and abilities required for competent medical 
practice [59]. Competencies are thought better applied to routine tasks and less 
complex skills and abilities [57]. For example, it is very difficult to describe and assess 
higher order thinking which involves dealing with complex multifaceted patient 
presentations in varying clinical contexts. Because of this some domains may be 
omitted or receive limited attention in competency lists. Examples of this include 
medical students’ intolerance of uncertainty [77], the ability to respond to events as 
they unfold [78], assuming responsibility and reflection on clinical practice [79]. It is 
possible that these examples may also be applicable to the competent practice of 
chiropractic, which involves higher order complex thinking. This has not been 
investigated in chiropractic education. 
Concerns have also arisen in medicine and other health professions’ competency 
frameworks as a result of variations in the language used to describe specific outcomes 
across cultures [42, 69]. Different cultural influences may result in variations in 
competency lists [42]. For example, it is common practice to compile competencies by 
seeking consensus from experts from within a specific culture. The Australian CCE may 
source information from its major stakeholders and Australian academics. Australians 
may place a very different emphasis on communication when compared to Canadians 
resulting in differing subcomponents for this competency. One chiropractic 
commentary article has recognised the potential for cultural differences in educational 
standards, but has stated that there are nonetheless core skills which should be 
regarded as minimal [80]. Unfortunately, this commentary did not specify what these 
should be. Medical research has responded to the potential for cultural influences by 
seeking empirical, evidence-driven models of professional practice characteristics 
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wherever possible [57]. No investigation has compared chiropractic competency lists 
for similarities or differences to see if there are core minimal skills, knowledge, or 
attitudes or cultural variations in these.  
 The potential benefits of a common high quality set of competencies 
A common set of competencies for physicians across the medical education continuum 
is thought to enhance the continuity of standards across all health professions and 
communication between health care settings [47, 81]. This also provides a means of 
exploring the comparability for credentialing bodies on standards for the maintenance 
of competence and facilitate a mutual understanding of expectations, in order to build 
credibility for improved international workforce mobility [81]. Finally it would provide 
a common standard and language from which research could be conducted to 
continue to develop these standards and shape educational curricula for the benefit of 
all health professions and ultimately for improved patient safety and quality of care 
[42]. 
Summary  
Competency based approaches are now broadly adopted by educational and 
regulatory bodies for the training of health professionals. There is a substantial body of 
research identifying the presence of considerable variability within this approach for 
medical education. This has resulted in a diversity of competence and sub-competency 
descriptions. This variability has been shown to exist across health professions and 
within the same profession but from different nations. Concern exists that this may 
result in variable standards of practice which could impact on patient safety. Studies 
have explored this in the medical profession resulting in the ability to identify areas 
within medical programs found to be substandard [45]. No such research exploring the 
possibility of variability has been conducted for the chiropractic profession despite 
evidence it exists and is resulting in undesirable practitioner profiles [20]. What is 
required is a comparative study of international competencies looking for similarities 




To achieve this the following objective is proposed; 
Objective 1: Compare the competencies expected of a graduating chiropractor by the 
various CCEs for similarities and differences and make recommendations for a uniform 
high quality set of internationally acceptable standards. 
 
Objectives 2, 3 and 4. Comparing CCE Educational / 
Accreditation Standards, Process for Accreditation and 
Re-accreditation. 
Objectives two, three and four will focus on accreditation standards as they apply to 
chiropractic educational programs. In particular, the comparison of the written 
standards, inspection processes, and past reports by schools and regulatory authorities 
on perceived levels of compliance between the CCEs. Due to the large overlap of the 
subject matter, this review will combine the three objectives into one before detailing 
the thesis objectives.  
MeSH search terms;   "Health Care Quality, Access, and Evaluation/education"[Mesh] 
OR "Health Care Quality, Access, and Evaluation/methods"[Mesh] OR "Health Care 
Quality, Access, and Evaluation/prevention and control"[Mesh] OR "Health Care 
Quality, Access, and Evaluation/standards"[Mesh] OR "Health Care Quality, Access, 
and Evaluation/trends" 
Definitions of terms  
Regulation:  “sustained and focused control exercised by a public agency over 
activities that are valued by community” [82].   
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Standards: Standards relate to different aspects of medical education, and are 
presented in such a way to make possible assessment of a graduate’s performance in 
compliance with generally accepted professional requirements [83]. Standard 
establishment is a process of decision making on what is acceptable and what is not. A 
standard is both the goal (what should be done) and a measure of progress towards 
the goal (how well it was done).  
Accreditation: is a process by which official accrediting bodies evaluate institutions 
using a set of criteria and standards, following procedures to ensure high quality 
education needed to produce competent graduates [84] (pg 35).  
This literature review identified a number of studies that contained relevant information 
on accreditation but related to health services and not healthcare practitioner education. 
For example, hospitals and age cared facilities.  There was considerable overlap between 
health services and educational accreditation for healthcare professionals. Both require 
the formulation of accreditation standards, as well as the inspection and monitoring of 
adherence to the expected stipulated competencies and behaviours of these health-
related organisations. As such, this thesis drew on this valuable information where 
appropriate and has identified the instances where this has happened.   
Introduction 
Independent and external agencies are often required to review educational programs 
to ensure they meet agreed-upon standards in a process known as accreditation [85]. 
In the broader educational landscape the basics are well known; a set of prescribed 
standards, a self-study of attaining these standards, a review by peers and a decision 
from a commission [86]. An examination of the research from the medical and 
educational environment would suggest that although the process might be well 
known and widely utilized there are concerns about how this process is carried out 
[87]. This section of the review will outline the current theoretical concepts, 
definitions, frameworks, and their relative strengths and opportunities for 
improvement of regulatory and accreditation processes. This will begin with the 
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broader educational and medical environment where there is more literature available 
for analysis. It will conclude with suggestions for a study with respect to the 
chiropractic educational accreditation process where there is a paucity of such 
evidence.  
The aims of regulation / accreditation 
In the broader community a central entity - the regulator- is usually empowered to act 
on behalf of everybody, rather than individuals being expected or even entitled to do 
so for themselves [88]. Regulation is often presented in order to address conditions 
such as monopolies, major information imbalances between buyers and sellers and 
holding to account powerful professions or corporate interests. The intent of the 
processes is to change the behaviour and performance of organisations and 
institutions [88]. Regulation is used to protect the public, serve social goals and 
implement social values such as equity, diversity, social solidarity and compassion [83].  
It is generally agreed that regulatory standards and processes should aim to be fair, 
transparent, and objective [89].The standards should be explicit so that they make 
compliance straightforward and non-compliance easily determined [90]. This 
potentially reduces the scope for variability in professional judgement and discretion 
on the part of regulatory staff, so that the process is more reliable and rigorous [91]. 
Despite the apparent simplicity of these stated aims, the reality is complex and a 
subject of concern for those engaged with educational standards and the accreditation 
processes [92-96]. 
Concerns over regulatory methods and processes;  
The educational standards 
Chiropractic regulatory and accrediting bodies construct educational standards that 
are intended to establish a system of evaluation and accreditation of institutions 
teaching chiropractic to assure minimum quality standards. These are also intended to 
stimulate institutions to formulate their own plans for change and for quality 
improvement. This review has raised concerns over variations between chiropractic 
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accreditation standards internationally [27, 80]. Evidence shows that these variations 
are also found in the regulatory processes and standards for general and medical 
educational institutions nationally and internationally [87, 97].  
The research investigating healthcare practitioner educational standards has 
questioned the capacity of regulatory standards to quantify what they are purporting 
to measure [85, 98-102]. Medical educators, when interviewed, commonly expressed a 
desire for measures that demonstrated that regulatory standards were related to 
improved quality of health care and / or practitioner performance [98]. To this end 
medical educators called for standards and regulatory processes to be based on 
evidence [85]. Further, educators wanted demonstrable measurable evidence that 
accreditation was effectively assessing compliance as well as improving the quality of 
health care [100]. Educators were found to believe that standards were not 
constructed with a clear purpose and theoretical framework in mind [97]. Instead 
standards were perceived as often being developed in response to a particular 
problem for one profession and then applied to all health professions [103]. 
Disconcertingly, it has been found that medical education regulatory boards often do 
not appear not be aware of quality measures of educational outcomes or, if they do 
exist, of trying to find ways to integrate them into their standards and processes [87].  
Not everybody wants to move to a CBME approach. Some educators have been found 
to want regulators to be very specific with definitions of standards [83, 97, 98]. This 
was based on the assumption that specificity and specific requirements allows for 
easier compliance and detection of non-compliance [90]. More recent research has 
suggested the best way forward is a ‘hybrid’ model for standards that combines a 
prescriptive and outcomes-based approach [104]. In addition they should be regularly 
updated to reflect changing attitudes and values in society [105]. One example of a 
contemporary societal value that has only been partially adopted into standards for 
medical education is the trait of practitioners becoming lifelong learners [105].  
The cost  
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Accreditation for both health organisations and healthcare education processes come 
at a considerable expense [88]. The organization under review will usually bear the 
cost of interacting with the regulator, preparing evidence, responding to 
communications, hosting survey visits, and licencing fees [88]. There is also the impost 
of making changes to comply with accreditation findings. Research suggests that there 
is little attention given to consequences of complying with regulations and standards 
and that there are minimal incentives for regulators to minimize associated costs 
[100].  Interviews with regulatory authorities indicated they felt it was simply the cost 
of doing things right [88]. In contrast, interviewed educators stated that the efforts 
required to meet accreditation standards were excessive and reduced the available 
educational resources for more productive behaviours, creativity and innovation [88]. 
To this end these medical educators asked for lists of standards and competencies that 
were minimal and efficient in measuring what they are purported to access.  
In summary, when the evidence and opinions are combined, regulatory standards and 
processes should be efficient and cost effective for educational institutions and 
healthcare organisations seeking accreditation, whilst still performing their intended 
function of quality assurance and improvement.  
The regulators 
Studies have shown varying levels of regulators expertise and understanding of the 
disciplines activities they accredit [106]. Suggestions to rectify this have included 
improving the transparency and accountability of the survey processes, regulatory 
board findings, and selection processes of inspection team members and regulatory 
board members [91, 98].   
Regulators commonly use surveys as part of their assessment process [49]. However, 
the survey methods, models and theoretical frameworks have been shown to vary 
considerably [88]. To date this question of the reliability and validity of regulatory 
survey processes has not been answered [88, 98, 100]. There has been a trend toward 
improving consistency levels through the use of extensive manuals, highly structured 
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pre-planned survey schedules, software for collating results & regular surveyor training 
[90]. Regulators bemoan having insufficient time to obtain a meaningful understanding 
of an organization. This task is further complicated by healthcare organisations 
tendencies to try to put forward the best possible picture and not draw attention to 
problem areas [88].  
Adverse findings against medical practice appear to increase preventative behaviours 
that address known risk factors in teaching institutions and hospitals [100]. Knowledge 
of disciplinary action and malpractice claims within professions has not been used as a 
quality signal to teaching institutions nationally or internationally [107]. Using this 
logic, the dissemination of national and international accreditation findings and actions 
by regulators could be one way of improving the accreditation process and standards 
for medical educational institutions and possibly chiropractic as well.  
These findings infer that regulatory bodies should employ an evidence-based approach 
to surveys and educational outcome measures. Staff selection by regulators and the 
design of assessments should be conducted in a transparent manner. Finally, the 
detailed findings of educational institutions inspections should be made known openly 
and internationally for use by all chiropractic teaching institutions.  
Regulatory impact.  
There is not a consensus on the degree and dimensions of the impact that regulatory 
changes have on a target healthcare organization’s or healthcare educational 
institutions behaviour or performance [88, 108].  As discussed in the background 
section of this chapter, accreditation and regulation matters are becoming increasingly 
seen as complex and difficult to understand. However, for healthcare organisations, 
inappropriate regulation may have detrimental effects by absorbing important and 
limited resources undermining other important activities [109]. Some guidelines have 
been suggested as indicators of accreditation having a positive impact [88]; Does it 
force organizations to think afresh about systems and processes? Does it make 
institutions look outside their own boundaries and compare themselves with others? 
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Does it force overdue tasks to get completed?  Does it focus on conformance 
behaviours which produce important and productive behaviour processes? Does 
meeting regulatory standards leave time for innovations and creativity or are they 
stifled because change does not exactly fit the current regulations?  However, while 
these are valuable insightful questions, they are at best indicative. Other studies have 
called for the implementation of quality outcome measures to monitor regulatory 
impact [49, 102, 108].  
In sum, there is a lack of outcome measures available for stakeholders to establish 
whether accreditation results in positive outcomes as evidenced by improved 
educational standards and competence levels of its graduates. 
Literature specific to chiropractic educational standards / accreditation 
Databases searched; Chiroaccess, Pubmed, SCOPUS, ERIC 
Search terms “chiropractic” AND “education” AND “regulat* OR accreditation”.  
A search of databases revealed a paucity of literature with respect to the regulatory 
standards and accreditation for chiropractic education. There were only three articles 
identified and these were commentaries on accreditation standards of chiropractic 
education [80, 110, 111]. All acknowledge the presence of differences in standards 
nationally and internationally, and two of these expressed the need for an accepted 
international standard. These two authors recognised the need to consider cultural 
differences and scope of practice, as well as a minimum standard at which primary 
care practitioner must be expected to function within the community in which they are 
trained [80, 110]. Unfortunately, this minimum level was not specified. One discussion 
paper recommended the formation of an international standard which should be 
based on professional accreditation, educational quality, clinical practicum and 
institutional integrity [80].  Another commentary reflected on the difficulty that the 
differences in chiropractic philosophical groundings imposed on the possibility of self-
regulation [111].  That is some chiropractic care as treating musculoskeletal problems 
while others see it as additionally treating a wide range of medical conditions [8].  
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Reflective of this divide is the World Health Organisation (WHO) guidelines on Training 
and Safety in Chiropractic Education [112]. The WHO guidelines for chiropractic 
education were published in 2005 and make extensive use of the terms “subluxation” 
and “vertebral subluxation complex”(pg 4,6) for course content construction. In light of 
recent statements by Australian, European and South African educational institutions 
refuting this term and relegating it to a concept only to be taught in a historical 
context, this would no longer appear to be an appropriate guideline standard [113]. 
Further, these WHO guidelines do not contain any recommendations for governance, 
structure and administration, educational facilities and resources, student 
management or program evaluation which are common domains in educational 
standards of CCEs. These omissions make it an inadequate framework for comparing 
international standards. The WHO have recently released their international standards 
for medical education (WHO/World Federation for Medical Education (WFME) [51]. 
These guidelines are based on science and an evidence-based approach to practice and 
have quickly gained a wide acceptance internationally. The WFME standards may offer 
a framework from which to compare and contrast the chiropractic standards with for 
the identification of potential areas of synergy and deficiency.   
Summary 
This section has continued the theme of exploring the issues surrounding accreditation 
standards and process set by external and independent regulators in order to ensure 
organisations meet stipulated standards. A review of the literature would suggest that 
there is concern over the construction and measurement of these educational 
standards, the levels of specificity, and assessment measures and processes employed 
by regulatory authorities. The available limited chiropractic research is cognisant of the 
possibility of differing national and international standards, but this has never been 
studied.  
Chiropractic educational standards and their assessment are undertaken by CCEs. 
Commentaries have suggested differing standards and the need for an international 
set of high standards [80]. There has been no comparative study of similarities or 
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differences of educational standards, inspection staff selection or training, assessment 
measures, and levels of transparency used by the various CCEs.  
Capturing and comparing available data such as CCE educational standards, 
chiropractic educational institutions self-evaluation reports, CCE reports of findings 
with respect to their educational standards and assessment procedures and comparing 
them would be very useful for several reasons;  
First, by looking at similarities and differences in educational standards of various CCEs 
it would potentially allow for identification of the most effective, comprehensive and 
efficient set of educational standards and regulatory processes. This may lay the 
foundations for the creation of measures to assess CP curricula and student learning 
outcomes. The intent is to begin the process of improving educational standards 
validity, reliability and specificity. 
Second, by comparing CCE final site report findings, internationally common areas of 
concern for regulatory site visits could be identified. This may also lead to the 
establishment of initial benchmarks and the identification of past successful strategies 
for quality improvements of chiropractic teaching programs. 
Third, by comparing CCEs site inspection team selection and training processes, site 
report structure and criteria for assessment a more transparent, efficient, reliable and 
valid process could be created. 
Fourth, universally accepted high quality educational standards could lay the 
foundation for mutual recognition and increase international workforce portability. 
Finally, this has the potential to improve chiropractic education and educational 
outcomes and improved quality of patient care and safety. 
Objectives 
To achieve this the following objectives are proposed; 
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Objective 2: Compare accreditation / educational standards of the various CCEs for 
similarities and differences and make recommendations for a uniform high quality set 
of internationally acceptable standards. 
Objective 3: Compare CCEs site inspection processes of CPs and make 
recommendations for improvements for standardisation. This would include; levels of 
transparency for the selection, training and instructions provided to inspection teams, 
as well as the process of report construction and the report of findings. 
Objective 4: Determine if a sample of chiropractic educational institutions consider 
that they fulfil these standards according to their self-evaluation reports and where 





Objective 5: To explore the relationship of signs of 
unsuitable chiropractic profiles and clinical decision 
making with various intrinsic and extrinsic factors in 
both chiropractic students and practitioners and the 
consequent implications for CCE accreditation standards 
and graduate competencies.  
To better understand this objective, it is necessary to define the following terms [77] 
Performance: is the action or process of performing a task or function 
Competence: is an ability to do something successfully or efficiently 
Competency: is often used interchangeably with competence but should be used for 
the ‘skill’ itself.  
MeSH Search terms: ("Education, Medical/education"[Mesh] OR "Education, 
Chiroprac*/standards"[Mesh])"Education, Professional"[Mesh]) OR "Education, 
Professional/standards"[Mesh]) AND  (“Human Characteristics, Personality” [Mesh]) AND 
(Health Care, Quality of health care” [Mesh]).  
Databases; Pubmed, Scopus, Chiroindex.  
Introduction 
This review has largely discussed the relationship of extrinsic factors, such as 
educational and regulatory factors, and the likely consequence for improving the 
competence of chiropractic graduates and the consequent quality of patient care. This 
review of objective 5 will now consider the role of intrinsic factors. The internal 
motivating or driving forces such as personality, abilities, beliefs and attitudes may 
impact on graduate competence and therefore become relevant for inclusion in 
accreditation standards and processes. This thinking is based on meta-analytic 
26 
 
research findings from school and work domains indicating that intrinsic motivation is 
a medium to strong predictor of occupational performance [114]. An understanding of 
intrinsic factors and their influence on student and practitioner behaviours and clinical 
decisions goes beyond existing regulatory factors and could inform accreditors’, 
regulators’ and educators’ strategic thinking for quality improvement accreditation 
standards and processes for chiropractic education and subsequent practice.  
Basic Facts 
There are a number of individual different attributes that contribute to intrinsic 
motivation which in turn affect occupational performance. These have been found to 
include a hungry mind or intellectual curiosity [115], interests and abilities [116], sex 
[117] and personality traits [118]. The literature relating to these four areas is vast and 
beyond the scope of this review. Instead this component of the thesis will focus on the 
important domain of personality, an area where there is existing research in medical 
education and practice showing its relevance and importance to practitioner 
competence and health care delivery quality.  
Personality and its relationship to performance.  
Personality is important because it has been shown to be a medium to strong predictor 
of occupational performance [114]. Personality structure is now well understood in 
terms of a robust construct known as the five-factor model (FFM) [119]. These five 
factors are universally known and have been shown to be reliable and valid constructs 
[120]. Past meta-analytic studies have shown that by knowing a person’s FFM 
personality structure it is possible to predict their levels of counter productive work 
behaviours [121], academic performance [122], corporate citizenship behaviours at 
work and performance levels on job tasks [123], psychopathy and narcissism [124], 
levels of creativity [125], performance motivation [126], relationship dependency 
tendencies [127], levels of overall adaptive performance at work [128], and individual 
differences in religiousness [129]. While these underlying personality dispositions have 
been found to be stable, patterns of behaviour are amenable to change [118].  For 
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example “I am not a detail-oriented person but I have learned to act that way in work 
settings because that is what the job I value demands”. Interventions targeted at 
changing patterns of behaviour such as this, have been shown to result in more 
successful work experiences [130]. 
The FFM has been used to explore the relationship between allied health practitioners 
and job performance and has offered valuable research and performance insights. 
[131-136].  Personality research has not been applied to chiropractic practice.  
The five-factor model (FFM) 
Despite many models having been proposed for personality, the FFM has emerged as 
the dominant model in personality construction and understanding [119]. The 
development process of the FFM found that it converged into a five factor structure 
[137]. These were extraversion (versus introversion), agreeableness (versus 
antagonism), conscientiousness also called constraint, neuroticism (emotional 
instability) and openness (unconventionality). Subsequent research has further 
differentiated each broad domain into more specific facets [138]. For example, the six 
facets identified for agreeableness were trust, straightforwardness, compliance, 
altruism, modesty, and tender-mindedness [139]. 
The first two domains of personality have consistently been identified as extraversion 
and agreeableness [119]. These aspects of personality functioning are considered to be 
most important across all cultures and languages when describing how people relate 
to one another.  
The third domain extracted was conscientiousness. This domain relates to the control 
and regulation of behaviour. It is often described by words such as disciplined, dutiful, 
conscientious, and deliberate. The fourth domain, neuroticism (emotional instability) is 
of considerable importance in mental and medical health, saturating most measures of 
personality disorders [140]. Emotional stability is represented by terms such as 
anxiousness, depressiveness, irritability, volatility, anger, and vulnerability.  
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The fifth domain, openness or unconventionality, reflects a culture or society's interest 
in creativity, intellect, and imagination and is contrasted with words such as closed 
minded, practical, conventional, and rigid. This domain shares similar characteristics 
with the concept of intolerance of uncertainty and will be discussed in more detail 
later on.  
The FFM has amassed a considerable body of empirical support, including multivariate 
behavioural genetics with respect to its structure [141], neurobiological correlates 
[142], childhood antecedents [143],  temporal stability across the life span [144] and 
cross-cultural validity [145].  
More recent findings when studying specific professions have found variations of levels 
for each of these personality factors and job performance, but these have not included 
the education or practice of chiropractic [118, 131, 146].  
How is this important to chiropractic education and accreditation?As previously 
mentioned no study has looked at the relationship between personality factors and 
performance levels in chiropractic practice or education. The FFM offers the potential 
to explore this and its relationship to sustained competent practice.  For example 
extroversion and agreeableness directly impact on a medical practitioner’s ability to 
communicate to patients [119]. Conscientiousness has consistently been shown to be 
related to academic performance [147]. Knowledge of patterns of FFM in chiropractic 
students and practitioners in general, or individual variations, could inform chiropractic 
educators and regulators of  
1. Students not suited to the chiropractic program 
2. Areas of the program a student is likely to find difficult   
3. Areas in the curriculum and competencies which warrant additional attention 
because of common personality patterns in chiropractic students 
4. Sustained competent practice 
Practice behaviours are amenable to change and identifying these patterns in students 
and practitioners has the potential to improve educational outcomes as well as the 
levels of chiropractic patient care. Because of these possible benefits, a study exploring 
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the relationship between FFM levels and competent practice in chiropractors is highly 
desirable.  
Other potentially important factors: Intolerance of uncertainty (IU).  
Intolerance of uncertainty (IU) refers to a dispositional tendency to view the 
occurrence of negative events as unacceptable and threatening, regardless of the 
possibility of those events actually happening [148]. Individuals who have high levels of 
IU hold a set of negative beliefs about uncertainty in everyday situations. This results in 
a desire for predictability and the tendency to adopt inflexible uncertainty beliefs 
[149]. fMRI findings suggest that the neural response pattern in IU demonstrates that 
uncertainty is viewed as threatening and a lack of adequate cognitive mechanisms to 
cope with the uncertainty [150]. This fear, which among other things, leads to 
excessive concern over making mistakes and has been associated with lower levels of 
behavioural performance tasks [151].  
More broadly, these beliefs are thought to stem from a fundamental fear of the 
unknown [152]. A recent meta-analytic study has suggested that IU has robust 
relationships with psychopathologies such as generalised anxiety disorder, depression 
and obsessive-compulsive disorder [153]. Some have suggested that IU may underlie a 
number psychopathologies [154]. In contrast those who do manage ambiguity / 
uncertainty (low levels of IU) demonstrated a tendency not to resort to black and 
white solutions [155]. They experienced little discomfort with ambiguity and could deal 
with having positive and negative features for the same object. They tended to engage 
in and enjoy complex problems and avoid simplistic solutions. 
Results from structural equation models provide consistent support for the hypothesis 
that uncertainty avoidance (e.g., need for order, intolerance of ambiguity, and lack of 
openness to experience) and threat management (e.g., death anxiety, system threat, 
and perceptions of a dangerous world) contribute independently to conservatism 
[156].   
IU and Medical Practice 
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There is a rich history of research exploring the relationship between IU and health 
care practitioners. The art of clinical medicine involves learning to deal with varying 
levels of ambiguity and uncertainty (equipoise) and studies of IU levels in medical 
students indicate that it decreases over the course of training [157]. Those medical 
students whose levels do not decrease experience higher levels of psychological 
distress [77].  
Higher levels of IU have been linked to the quality of healthcare delivery. Australian 
GP’s with high levels of IU, when compared to those with lower levels of IU, were 
found to deliver lower levels of  quality of care, experience lower levels of job 
satisfaction, and were more at risk of burnout [53]. Physicians high in IU have been 
found to be poorer communicators in the face of unknown patient outcomes or 
diagnosis [158]. Surgeons demonstrated more extroversion, less neuroticism and had 
higher levels of IU than physicians  [159]. The authors of this study suggested that 
surgeons were less capable of experiencing clinical equipoise. In this study age and sex 
were independent predictors of IU. Finally, physiotherapists high in IU were more likely 
to think that LBP was due to biomedical factors and down play psychosocial factors 
[160]. Psychosocial factors are known to be the largest contributor to poor outcomes 
for those treating and experiencing low back pain [17], the second largest financial 
burden on developed economies [161]. IU can therefore be a barrier to optimal care.   
The unsuitable chiropractic profiles discussed in Chapter One were identified by 
practice styles typified by conservative chiropractic philosophical beliefs, technique 
styles, and X-ray usage [20]. This review raises the possibility that levels of IU and FFM 
may play a role in the choice of these unsuitable practice profiles.  
The Problem: The quality of chiropractic practice is variable 
Patients report a high level of satisfaction with chiropractic care [162, 163].  Despite 
this there is evidence to suggest that patients still have concerns. In a United Kingdom 
study of first attendance at a chiropractic clinic patients, revealed that the majority 
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had an inaccurate understanding of the treatment and had concerns about the nature 
of the treatment suggesting communication difficulties [164]. 
There is also evidence that the clinical performance of chiropractors could be 
improved. A North American study found that there is considerable variation in clinical 
performance quality within the Department of Veterans’ Affairs chiropractic clinics 
[165]. Data and interviews with the hospital administration where the chiropractic 
clinics were located revealed that higher quality of care and more consistent delivery 
of chiropractic service was been found to be associated with a higher degree of 
perceived level of being evidence-based in these clinics. Poor clinical performance was 
evidenced by the majority of chiropractors not using psychosocial questionnaires or 
condition-specific disability and disability indices to document baseline or subsequent 
changes in health care status [166]. Deficiencies have also been noted in 
communications between general practitioners and chiropractors in Norway, 
particularly with regard to frequency and written quality [167]. Finally, chiropractors 
who had chosen to no longer practice thought that business ethics in chiropractic 
practice were questionable and that associates were encouraged by the practice 
owners to unnecessarily prolong the care of patients [168]. 
Health promotion, as a clinical competence, may be suboptimal in chiropractic 
practice. This is evidenced by the finding that chiropractors can be doing more to 
manage arthritis through suggesting modification of lifestyle [169], greater exercise 
levels and more closely adhering to recommended guidelines for care [170]. The 
chiropractic-patient relationship is thought to be an inadequately used mechanism for 
advancing and implementing evidence-based care to improve patient outcomes who 
are struggling with arthritis [171]. 
Canadian chiropractic students were found to have increasing levels of anti-vaccination 
beliefs as they progressed through the CP [22]. Concerns were raised over the starting 
of a paediatric clinic without any evidence of efficacy of chiropractic care for treating 
specific childhood conditions at the CP at Royal Melbourne Institute of Technology in 
Melbourne, Australia [23]. Chiropractic students at a North American CP were found to 
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believe that spinal manipulation was an effective primary treatment for AIDS and 
cancer [24]. Finally, chiropractic students in Europe were found to be 20 times more 
likely to deliver non-indicated care if they held ‘traditional’ views [25]. 
These findings, and those of the unsuitable practitioner profiles [19, 20, 46], add 
weight to the argument there is scope for improvement of chiropractic performance 
across a range of clinical areas.  
IU and vitalism 
Vitalism is described as a vital force, of supplemental, extra-causal agents powering 
the living body [172, 173]. The emphasis is placed on the recognition and respect for 
the inherent, self-organizing, self-maintaining, self-healing abilities of every individual 
[173].  Some see this as diametrically opposed to the mainstream healthcare evidence-
based approach that is underpinned by a mechanist, reductionist or empiricist 
viewpoint [174]. There is evidence that a considerable portion of chiropractic 
practitioners and educators see chiropractic as being based on a vitalist philosophy 
that centres on the correcting of vertebral subluxations [175-177]. Subluxations are 
defined as a self-perpetuating, central segmental motor control problem that involve a 
joint, such as a vertebral motion segment, that is not moving appropriately, resulting in 
maladaptive neural plastic changes that interfere with the central nervous system’s 
ability to self-regulate, self-organise, adapt, repair and heal [178]. The logical extension 
of this philosophy is that correcting subluxations with spinal manipulation is thought to 
be able to assist with all things that relate to the nervous systems control of the human 
body. Subsequently students educated in vitalist chiropractic programs are found to 
believe that spinal manipulation is an effective intervention for AIDS, cancer as well as 
being a necessary regular lifelong treatment for everybody [24]. The frequent use of 
vitalist language upon which many CPs is structured around is well documented [177, 
179]. Similar claims have been found in chiropractors’ patient education material and 
have become a matter for disciplinary action [180]. It is not surprising that for 
chiropractors of a vitalist persuasion a spinal manipulation would rarely, if ever, be a 
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non-indication. By those of a mechanistic or EBP persuasion this notion is seen as 
dogma [181-183] and akin to religious or theological beliefs [184]. 
This vitalist philosophy appears to sit at the heart of ‘unorthodox’ chiropractic and 
helps explain the observed inappropriate practices in Canada. Anti-vaccination views in 
‘unorthodox’ practitioners stem from a belief that a fully functioning immune system, 
free of nerve interference from ‘subluxations’, will negate the need for immunization 
[185]. Chiropractic practice is now inhabited by over 200 technique systems that offer 
a recipe system to detect and / or correct ‘subluxations’ [186]. Several systems of 
analysis include the routine use of X-ray as an important ingredient when determining 
the presence and severity of the ‘subluxations’ [187, 188]. Finally, the scope of practice 
appears to be guided by philosophy (any condition that the nervous system can 
influence) as opposed to only musculoskeletal conditions [24, 189, 190].  
At this point in time a ‘subluxation’ remains a theoretical concept without evidence for 
its existence or ability to impact on the well-being of patients [191-193]. It is therefore 
not surprising that the intra and inter-reliability of a practitioners’ ability to detect 
‘subluxations’ is little better than chance [181, 194, 195]. It seems incongruous then 
that one of the graduate competencies listed in the CCE-USA [196] and the CCE-
Canada [197] accreditation standards are for students to be able to find and manage 
‘subluxations’. 
The reality of clinical practice is aptly described by the words uncertainty or equipoise. 
This is exemplified in the case of low back pain, one of the most common ailments 
humans encounter, where there is considerable difficulty and uncertainty in making 
diagnoses [17, 198]. This difficulty has resulted in the increasingly widely accepted 
strategy of recognising the inability to identify the pain generator or aetiology by 
deferring to the term “non-specific lower back pain” [199]. Regardless of this 
diagnostic uncertainty, the practitioner is expected to care for patients by applying 
widely recognised guideline-based interventions [198].    
It is logically plausible that IU could be a factor in determining if a chiropractor adopts 
a ‘recipe’ solution in order to manage this uncertainty by using a technique system and 
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/ or a vitalist philosophy. In support of this line of thinking, a recent study has found a 
significant relationship between a person’s psychological worldview and anti-
vaccination beliefs [200]. 
Understanding the factors that motivate and sustain these ‘unorthodox’ practices may 
inform educators and accreditors on ways to engage with CPs to reduce these type of 
behaviours. 
What should be done? 
Chiropractic case management has been studied in France [201] and Sweden [202]. 
These studies used a methodology which allowed the identification of practitioners 
who selected inappropriate care. The French study asked chiropractors to choose the 
appropriate referral options along a continuum of steadily deteriorating scenarios from 
a simple uncomplicated neck pain through to a situation of a patient with significant 
neurological findings which warranted immediate specialist referral [201]. Around 12% 
of practitioners chose medical referral or assistance when it was simple and 
uncomplicated and 4% of practitioners continued to solo-manage when immediate 
referral was clearly indicated. 
The investigation of Swedish chiropractors choices of care was based around a lower 
back pain case with 8 scenarios where indications were sought for the practitioners 
view on the likelihood of the need for on-going or maintenance care [202]. 19% of 
chiropractors responded to the scenario of a patient with uncomplicated LBP that 
quickly resolved with the desire to provide on-going maintenance type care without 
concern for the patient’s symptoms during the course of care. 
These studies did not look at the reasons behind why chiropractors chose such 
inappropriate clinical behaviour. This review has led to the contention that personality 
constructs, such as those described by the FFM and IU, may play a role. Understanding 
the drivers of clinicians’ clinical decisions could inform chiropractic accreditation 
standards and educators on the development of strategies to improve the quality of 
chiropractic education. The intention was to recruit a convenience sample of 
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chiropractic students first for an exploration of hypothesised factors and measures 
before conducting the larger practitioner study.  
Objective: 
To this end the following objective was added: 
to explore the relationship between various intrinsic factors (such as FFM levels, IU) 
and signs of unsuitable or unorthodox chiropractic clinical practices, and the clinical 
decisions in both chiropractic students and practitioners and the consequent 
implications for CCE accreditation standards and graduate competencies. 
Summary 
The quality of chiropractic practice has come under increasing scrutiny in the 
Australian press [203, 204]. A correspondent in the Medical Journal of Australia has 
called for the sacking of the government appointed Chiropractic Board of Australia 
because of its inability to take action against chiropractors making false and potentially 
dangerous health claims [205]. If there was ever a time to use the use the cliché 
“timely fashion” it would appear to be now for a body of work exploring factors 
impacting on chiropractic competence.   
Significance of study 
There are studies in medical education exploring the impact of educational standards 
prescribed by regulatory or licensing agencies [85, 98-102]. These studies have 
resulted in a dialogue from which medical programs and regulatory bodies have been 
able to explore and improve the strengths and weaknesses of the accreditation 
process [93]. 
The findings from studies in medical education have shown that the development and 
revision of clinical or organisational standards require considerable human and 
financial resources [41]. These studies have raised a number of concerns including; a 
lack of innovation and transparency of the development [206], lack of stakeholder 
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[207] and consumer [208] engagement, poor credibility and reliability of new schemes 
[209], poor reliability of site inspection teams [95, 96], the economic cost [210], the 
quality of accreditation measures for program assessment [38, 93]. Nonetheless, it has 
been shown that the health care industry is moving towards constructing the evidence 
to ground their understanding of accreditation [93]. 
However, these studies have not been undertaken in accreditation of chiropractic 
education. This literature review was unable to identify any studies exploring 
accreditation standards and chiropractic education. It is likely that accreditation of 
chiropractic programs will experience similar issues to those encountered by medical 
programs. The evidence from the Canadian ‘unorthodox’ practitioner characteristics 
adds weight to this speculation [20]. The identification of such has implications for 
improvements in efficiency, reliability, validity, and applicability of accreditation for 
chiropractic education providers. The end result could translate into ensuring patient 
quality of care and safety as well as international transportability of professionals [45]. 
Overarching study aim 
To explore the role that regulatory (extrinsic) and specific intra-personal (intrinsic) 
factors may play in the competent practice of chiropractic.  
Thesis Outline 
To meet these five main objectives this thesis is arranged into nine chapters, written so 
that each chapter can be read independently. The chapters in this thesis comprise 12 
studies on CCE accreditation documentation and the attitudes, beliefs, and personality 
of chiropractic students and practitioners in relation to their clinical decisions. These 
12 studies comprising this thesis are seen as PDF files of the published papers. 
Consequently, the references for each study are contained within each the reference 
section of that study. All other references are to be found in the Reference section of 
the thesis. In summary, the thesis addresses all proposed objectives.  
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Chapter One is an introduction to the thesis, the objectives and a review of the relevant 
literature.  
Chapter Two seeks to address Objective One by conducting a systematic review of the 
similarities and differences of graduate entry-level competencies of chiropractic 
councils on education (CCE) and definitions of competence.  
Chapter Three addresses Objective Two by systematically reviewing the similarities 
and differences of accreditation standards of CCEs. This is split into two studies 
because of the magnitude of the task. The first study systematically audited how 
comprehensively evidence-based practice are represented in CCE educational 
standards, while the second systematically reviewed the remaining accreditation 
standards. Also, an opportunity arose with the release of the revised CCE-International 
accreditation standards 2016 standards to compare them to the outgoing 2010 
standards for possible emergent trends within chiropractic accreditation. Finally, this 
chapter concludes with an example of an evidence-based approach to accreditation by 
designing a questionnaire to measure chiropractic students’ perceptions of their 
undergraduate education.  
Chapter Four seeks to answer Objectives Three and Four by systematically reviewing the 
CCE site inspection standards, processes and reports but could not be conducted because 
a high rate of refusing to participate.  
Chapter Five consists of three cross-sectional student studies derived from two 
Australian chiropractic programs student population investigating their personality 
(intolerance of uncertainty), attitudes and beliefs and the relationship to clinical 
decision making in order to part answer Objective Five.   
Chapter Six is a survey of practicing chiropractors that attempts to explore how their 
personality, attitudes and beliefs related to their clinical decisions and is intended to 
complete Objective Five.  
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Chapter Seven is a qualitative study of the views of CCE experts on accreditation bought 
about by the inability to engage CCEs to quantitatively explore site accreditation in 
Chapter Four and chiropractic practitioners and their clinical decisions in Chapter Six.  
Chapter Eight is an overview of the thesis, and discusses the implications for public 
safety, quality of chiropractic care, directions for future research and concludes with 
recommendations to enhance the quality of chiropractic care.  
 
Finally, all the recommendations made in each of the studies in this thesis are collated 
and presented in Appendix One for greater benefit for the reader.   
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CHAPTER 2: Systematic review of CCE graduate 
competencies & definitions of competence. 
 
Attribution 
Chapter Two of this thesis is published as  
• Innes SI, Leboeuf-Yde C, Walker BF. Similarities and differences of graduate 
entry-level competencies of chiropractic councils on education: a systematic 
review. Chiropr Man Therap. 2016 Jan 21;24:1. doi: 10.1186/s12998-016-0084-
0.  
Article accesses: 2,707. Citations 10. Altmetric Attention score 8. As at date 
12/8/2019.   
Stanley Innes co-designed the methods and analyses with the co-authors, analysed the 
data and contributed to its interpretation, drafted the manuscript, and submitted the 




Summary and link to next chapter 
Objective One sought to compare CCE definitions of competency and their graduating 
chiropractic student competency lists. To this end the first study systematically 
reviewed the five CCEs definitions of competence and expectations for the 
competencies required for a graduating chiropractic student. The intent was to obtain 
a richer understanding of the language comprising the standards expected of CPs 
students to attain prior to graduation. It was published in the prominent chiropractic 
professional journal Chiropractic and Manual Therapies.  
This revealed that CCEs did not share a common understanding of the word 
“competency” when describing the practice of chiropractic. Nor did they share a 
common structure for describing the required knowledge, skills, attributes and 
abilities. In addition, the domains for competencies were constructed in accord with 
the chronological order of the clinical encounter. This was at variance with widely 
respected medical models that focused on the various roles of a practitioner. The 
tabulation and comparison process revealed that there were more similarities than 
differences in graduating competencies. Differences were due to varying levels of 
prescriptiveness for the competency. Of concern was that two CCEs included the 
expectation of being able to examine a “subluxation”, a theorized but not validated 
spinal dysfunction, thought to influence pain and other non-musculoskeletal 
conditions.  
The identification of competencies with varying levels of expectations allowed the 
construction of a table of recommendations to create a homogeneous, internationally 
consistent, and high-quality set of graduating competency standards.  For greater 
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CHAPTER 3: Systematic review of CCE 
accreditation standards. 
Attribution 
Chapter Three of this thesis is published as the following four studies; 
• Innes SI, Leboeuf-Yde C, Walker BF. Similarities and differences of accreditation 
standards of chiropractic councils on education: a systematic review. 
Chiropractic & Manual Therapies, 2016, 24:46.  
Accessed 2051 times, Citations 3. Altmetric Attention 2. As at date 12/8/2019   
• Innes SI, Leboeuf-Yde C, Walker BF. How comprehensively is evidence-based 
practice represented in councils on chiropractic education (CCE) educational 
standards: a systematic audit. Chiropractic & Manual Therapies, 2016 24:30. 
doi: 10.1186/s12998-016-0112-0.  
Accessed 1800 times, Citations 4. Altmetric Attention 3. As at date 12/8/2019.   
• Innes, S., Leboeuf-Yde C., & Walker B.F., Comparing the old to the new: A 
comparison of similarities and differences of the accreditation standards of the 
Chiropractic Council on Education-International from 2010 to 2016. 
Chiropractic & Manual Therapies, 2018, 26:25.  
Accessed 1259 times, Citations 0. Altmetric Attention 6. As at date 12/8/2019.   
• Innes, S., Leboeuf-Yde C., Stomski, N., & Walker B.F., Chiropractic students' 
perceptions of education: Psychometric evaluation of questionnaire. (In review 
J Chiropractic Medicine).  
For the above studies Stanley Innes (SI) co-designed the methods and analyses with 
the co-authors, as well as analysing the data and contributed its interpretation. SI 
drafted and submitted the original manuscript. All other authors critically reviewed 
and approved the final versions. The exception being “Chiropractic students’ 
perceptions of education”, where Dr Norman Stomski assisted with the data analysis.     
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Summary and link to next chapter 
Objective 2 sought to compare CCE educational / accreditation standards with the 
intent of gaining an understanding of the language and expectations by CCEs of CPs. It 
became apparent that accreditation standard documentation for chiropractic 
education was too large for a single study and this objective required several studies.  
The first study explored the frequency and use of terms associated with an EB 
approach to education and to clinical practice (EBP). These terms are central to 
mainstream healthcare provider education. Here, two words were thought to be 
indicative of a positive approach to EBP (evidence and research) and two were thought 
to be a negative (subluxation and vitalism).  CCEs were found to under use an EBP 
approach and were essentially silent on subluxation and vitalism, the negative words.    
The second study systematically reviewed the remaining accreditation standards of the 
five CCEs using the same tabulation methodology of Chapter One. The World 
Federation of Medical Education (WFME) accreditation standards were also included 
for comparison as an example of an existing internationally accepted model. As with 
CCEs expectations for graduating chiropractors, accreditation standards were found to 
be more similar than dissimilar. Also, CCEs accreditation standards did not provide 
definitions for the areas being assessed, thus creating the potential for variable use of 
common terms. This finding was reinforced with the discovery that standards were low 
in expectations for faculty qualifications, failed to direct CPs toward mainstream health 
care expectations of patient-centred care, did not include all stakeholders, and varied 
considerably in the required content for basic and clinical sciences.     
The third paper compared the CCE-International revised educational standards of 2016 
with those of 2010. The CCE-International, as a federation of the four regional CCEs, is 
charged with harmonising world standards to produce quality chiropractic educational 
programs. Thus, we were able to look for trends in accreditation standards by 
examining the results of the combined efforts of the four CCEs for deriving an 
internationally acceptable set of accreditation standards and processes. The 2016 CCE-
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International standards were derived by mapping only the four CCEs existing standards 
and selecting the common themes for inclusion. No external sources or evidence was 
drawn on. Disconcertingly the pattern of an absent EB approach continued.  
The fourth study was conducted to address one of the findings from the first four 
studies that there was an absence of validated measures for use in accreditation 
processes to inform CCEs if CPs were achieving the required standards. To this end, the 
Australian CCE standards were deconstructed to create a survey with four scales to 
assess chiropractic students’ perceptions of their education.   
With respect to Objective Two, CCEs accreditation language was found to lack clarity in 
defining terms surrounding accreditation, used minimal standards, avoided 
mainstream healthcare terms, and was silent on known conservative / vitalist issues.  
This led to Objectives Three and Four in Chapter Four which sought to investigate how 
CCEs apply these accreditation standards and graduate competencies through the 
processes of site inspection to monitor for compliance and quality improvements.   
59 
 
Study: Similarities and differences of accreditation 
standards of CCEs: a systematic review. 
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CHAPTER 4: CCE site inspection.   
Attribution 
Chapter Four of this thesis is published as the following study 
• Innes SI, Leboeuf-Yde C, Walker BF. Investigating CCE Site Inspection Standards 
and Processes: The Why From When Things Went Awry.  (In Press Chiropractic 
and Manual Therapies). 
Stanley Innes co-designed the methods and analyses with the co-authors. In addition, 
Stanley Innes drafted the original manuscript, and then submitted it. All authors 




Summary and link to next chapter 
Objective Three sought to determine if CCEs use the same standards and processes for 
inspection teams when inspecting chiropractic educational institutions for adherence 
to the specified accreditation standards and graduate competencies. While Objective 
Four was attempting to determine if a sample of chiropractic educational institutions 
consider that they fulfil these standards according to their self-evaluation reports and 
where possible compare and contrast this with CCE final inspection reports and 
accreditation standards. By comparing CCE final site report findings with CP self-
evaluations common areas of concern for regulatory site visits could be identified. This 
may also reveal past successful strategies for quality improvements of chiropractic 
teaching programs used to address these issues. 
CCEs were approached by email to participate in this research project. CCEs were 
asked to provide the previous 5 years of CP site inspection reports, and after redaction 
to their satisfaction to ensure confidentiality. Ethics approval was obtained. CCEs were 
resistant to this scrutiny. Three of the four CCEs were not prepared to participate. 
While disappointing, it was nonetheless revealing of the attitude of the accrediting 
agencies and required a re-thinking of the original thesis plan in order to explore this 
aspect of accreditation. A qualitative approach which offered personal contact with a 
smaller number of participants was considered. In particular, previous CCE staff or 
executive members who had extensive experience with academic standards and 
processes.   
The next chapter in this thesis was designed to gain an understanding of how other 
stakeholders thought and functioned within the CCE accreditation framework. To this 
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CHAPTER 5: The relationship between 
chiropractic students’ personality, beliefs and 
attitudes with clinical decisions.   
Attribution 
Chapter Five of this thesis is published as the following three articles: 
• Innes SI, Leboeuf-Yde C, Walker BF. The relationship between intolerance of 
uncertainty in chiropractic students and their treatment intervention choices 
Chiropractic & Manual Therapies, 2017, 25:20. doi.org/10.1186/s12998-017-
0150-2  
Accessed 1,757 times, Citations 4. Altmetric Attention 4. As at date 12/8/2019   
• Innes, S., Leboeuf-Yde C., & Walker B.F., Chiropractic student choices in relation 
to indications, non-indications and contra-indications of continued care. 
Chiropractic & Manual Therapies, 2018, 26:3.  
Accessed 1751 times, Citations 2. Altmetric Attention 8. As at date 12/8/2019   
• Innes, S., Leboeuf-Yde C., & Walker B.F., How frequent are non-evidence-based 
health care beliefs in chiropractic students and do they vary across the pre-
professional educational years. Chiropractic & Manual Therapies, 2018, 26:8. 
Accessed 2,734 times, Citations 1. Altmetric Attention 26. As date 12/8/2019 
Stanley Innes co-designed the methods and analyses with the co-authors, analysed the 
data and contributed to their interpretation, drafted the manuscript, and submitted 




Summary and link to next chapter 
Objective 5 aimed to explore the relationship of unsuitable chiropractic practice 
profiles and clinical decision making with various intrinsic and extrinsic factors in 
students and practicing chiropractors and the consequent implications for CCE 
accreditation standards and graduate competencies. This chapter focused on an 
exemplar case study using chiropractic students from two Australian CPs before 
investigating practicing chiropractors.  
Important and novel questions were asked to gain an understanding of the way those 
students who function within, or as a result of, these accreditation standards think, 
interact and function in healthcare education. The studies were aimed at exploring the 
frequencies of non-EB beliefs, the role of personality, level of self-belief and their 
clinical decisions. 
Surprisingly chiropractic students, despite being enrolled in CPs that were signatories 
to an EBP approach, had frequent non-EB beliefs that appeared to be resistant to the 
educative process in all years of the program. Students over-rated the likely 
therapeutic benefit of spinal manipulation resulting in the belief there were few 
circumstances in which spinal manipulation would not benefit a person with spinal 
pain as well as a range of non-musculoskeletal conditions. Finally, it was discovered 
that personality may play a significant role in the clinical decisions chiropractic 
students make. This has direct implications for patient safety and quality of care and 
warranted confirmation and further exploration. It should also be of direct interest to 
CPs and CCEs. 
Informed by these findings methodological changes were made expanding the 
personality measure and non-EB beliefs and a study was devised to further investigate 
these relationships in practicing chiropractors using a practitioner-based research 
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CHAPTER 6: Practitioner profile & clinical 
decisions.   
 
Attribution 
Chapter Six of this thesis is published as the following study  
• Innes, S., Leboeuf-Yde C., & Walker B.F., Attempting to explore chiropractors 
and their clinical choices; An examination of a failed study. Chiropractic & 
Manual Therapies. 2019. 27:15. Doi.org/10.1186/s12998-019-0236-0.  
Accessed 1252 times, Citations 2. Altmetric Attention 8. As date 10/10/2019 
Stanley Innes co-designed the methods and analyses with the co-authors, analysed the 
data and contributed to its interpretation, drafted the manuscript, and submitted the 




Summary and link to next chapter 
Chapter Six expanded the thesis investigations to practicing chiropractors to explore 
Objective Five.  Namely, that there is a relationship of unsuitable chiropractic practice 
profiles and clinical decision making with various intrinsic and extrinsic factors. 
Unfortunately, this study was made untenable by a poor response rate. Several 
possible explanations are proffered for the non-response in Chapter Six.  
When combined with the failed site inspection study, it becomes obvious that there 
are issues within the practice and education of chiropractic that are met with 
resistance. There are issues that are considered ‘sensitive’, and this results in 
practitioners and CCEs avoiding discussion or scrutiny about them. It is speculated that 
this may be because of the potential for adverse findings.    
It was decided that on the basis of this failed study, and that of the study attempting to 
explore how CCEs undertake site inspection of CPs, that another approach was 
required to gain insights into these issues.  
To this end we undertook a substantial qualitative study, seeking to interview people 
who had extensive experience within CCEs about their lived experiences in matters of 
accreditation standards and processes. We also enquired about what their views were 
on the findings of the studies in the earlier chapters of this thesis. This constituted 
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CHAPTER 7: Qualitative exploration of CCEs 
experts’ views.  
Attribution 
Chapter Seven of this thesis is published as the following two studies 
• Innes, S., Cope, V., Leboeuf-Yde C., & Walker B.F. A perspective on CCE 
accreditation standards and processes from the inside: A narrative description 
of expert opinion. Part 1: Themes. Chiropractic and Manual Therapies. 2019. 
27, 57.   
Accessed 590 times, Citations 0. Altmetric Attention 6. As date 10/10/2019 
• Innes, S., Cope, V., Leboeuf-Yde C., & Walker B.F. A perspective on CCE 
accreditation standards and processes from the inside: A narrative description 
of expert opinion. Part 2: Topics. Chiropractic and Manual Therapies. 2019. 27, 
56.   
Accessed 358 times, Citations 0. Altmetric Attention 6. As date 10/10/2019 
Stanley Innes co-designed the methods and analyses with the co-authors and analysed 
the data, with assistance from Associate Professor Vicki Cope, and contributed to its 
interpretation, drafted the manuscript, and submitted the manuscript. All authors 




Summary and link to next chapter 
Chapter Seven is composed of a qualitative study conducted to investigate the failed 
attempts to investigate Objectives Three, Four and Five. In addition, this provided an 
opportunity to gain insights into CCE experts views on the findings in this thesis 
investigating accreditation standards and graduate competencies. 
The interviews were rich sources of information and were structured into two studies. 
The first explored the themes that emerged during the responses of the CCE experts to 
the findings of our previous studies, while the other explored the specific responses to 
detailed questions.   
CCE informants were discerning of the negative and positive elements in the CCE 
procedures as well as being cognizant of the difficulties encountered in determining 
the aims, objectives of the CCE standards and their execution. The reasons for the 
considerable variability between CPs worldwide were found to be a result of a political 
negotiation process by which CCEs determine their standards and efforts to allow all 
“understandings” of chiropractic to co-exist. This results in standards and procedures 
that are sufficiently non-specific to allow for both types of institutions to pass the CCE 
accreditation requirements. The implications of these findings are discussed and 
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CHAPTER 8: Thesis Discussion 
Aim of thesis 
The aim of this thesis was to closely scrutinize international chiropractic educational 
and practice standards. This aim was selected to identify matters that may require 
change to enhance the reputation and quality of chiropractic education. The ultimate 
goal was to assist chiropractic training to ensure patient safety and quality of care.   
Results in general     
The research conducted demonstrated that there are many commonalities shared 
between the various CCEs in their interpretation of how a CP should go about the 
process of educating a student to acquire the necessary competencies to safely and 
effectively enter the workforce. There is a high level of agreement when the 
descriptive language was broad. For example, all CCEs agree that a CP should produce 
a chiropractor, who on graduation can assess, diagnose and treat a patient.  
These standards become increasingly dissimilar in the level of prescriptiveness, as they 
drill down to describe the various domains and subdomains. This is unsurprising, as 
there is no common understanding of the basic concepts and terms used, and this is 
best seen in the terms “chiropractor”, “diagnosis” and “competency”.  
The process of amalgamating all the CCEs graduating competencies, accreditation 
standards and processes, as well as those from the World Federation Medical 
Education, plus the available additional evidence and keeping in mind the best 
interests of the patient, allowed us to make recommendations that should create an 
homogenised, internationally consistent, and high-quality set of CCE standards and 
processes.   
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The creation and legislating of “top down” laws have been demonstrated to be a poor 
driver for change in healthcare systems [33]. Rather contemporary models, such as 
Complexity Science, ask for an understanding of the role of all stakeholders and the 
system, in which they meet before any implementation of strategies. Consequently, 
we sought to understand the “zeitgeist”, with the intent of better informing efforts to 
recommend effective changes to improve this system.   
We learned throughout these studies that the word “chiropractic” is used to identify a 
non-homogeneous group of people who are accredited health practitioners. For some, 
this title serves as a descriptor of a ‘traditional’ group that subscribes to the concept 
that the spine is the centre of good health and for others, an ‘evidence-friendly’ faction 
that focuses on musculoskeletal problems based on a contemporary and evidence-
based paradigm. These polar positions are joined by a group who are somewhere in 
the middle and appear to have no strong allegiance to either faction and do not 
feature in the strategic thinking of CCEs or their standards. This ‘spectrum’ was 
illustrated by the studies in this thesis exploring chiropractic students’ non-EB beliefs 
and the resulting clinical decisions they make.  
The title “chiropractic” holds considerable personal value as the self-worth of people is 
intimately related to the group they identify with [211]. It is therefore not surprising 
that the practice of chiropractic is viewed as “unique”, in need of preserving and 
protecting, and best understood and judged by its own kind. This likely explains the 
resistance to some of the topics in the studies in this thesis, those exploring site 
inspection processes and practitioner beliefs and attitudes.   
Thus, it is observed that with the passage of time we see the evolution of a set of 
accreditation standards and processes that allows for this heterogeneous group to co-
exist. The findings of this thesis strongly suggest that this has been achieved by 
strategies of content omission. This includes not defining foundational terms, avoiding 
prescriptive details in the standards and processes, being silent on vitalism, not setting 
minimal faculty qualifications, not expecting CPs to teach material that steps on the 
toes of ‘traditionalists’ e.g., non-indications for care, and not looking beyond the 
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chiropractic profession for other possibilities for improvement. Perhaps the most 
telling of all is the lack of wholeheartedly embracing an EB framework, the industry 
standard for mainstream healthcare professions. This is perfectly illustrated by the 
anti-science expectation in two CCE accreditation standards that a student should be 
able to examine a “subluxation”; a theoretical construct without validity that cannot be 
reliably detected [212]. This has not been a chance circumstance. People working with 
CCE accrediting bodies are cognizant of, and comfortable with, the issues resulting 
from negotiated settlements between these diverse and disparate groups.  
This “broad church” or “big tent” approach explains how students can start and 
graduate from CPs with non-EB beliefs about chiropractic and its practice. This belief 
system appears to be resistant to the educative process in all years of the CPs 
investigated. This ‘traditional’ thinking clings to a belief system that over-rates the 
likely therapeutic benefit of spinal manipulation and plays out in the unnecessary 
delivery of non-indicated care.  
We also learned that there are positive signs that the journey from craft to profession 
is happening, albeit slowly. As an example, there are the beginnings of evidence of a 
general “soft” and “conditional” acceptance of the mainstream healthcare education 
standards of a scientific method, an EB practice approach, and competency-based 
assessment of student learning outcomes. Further, the definition of chiropractic 
appears to be moving slowly toward that of a practitioner who deals with 
musculoskeletal issues. Also, CCEs appear open to the possibility of exploring 
innovative dimensions to accreditation such as the example provided in this thesis of 
the impact of personality on clinical decision making.  
We consider that while the chiropractic profession views itself as unique, it 
nonetheless faces the same challenges as all other healthcare professions, when 
educating future practitioners. Namely, CCEs standards and processes require reliable 
and valid measures of CPs performance and student learning outcomes. These must be 
built on detailed definitions as well as carefully constructed and validated instruments. 
This thesis contains one such measure (The Chiropractic Student Questionnaire) and 
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with further validation across all Australian CPs, could go part of the way to addressing 
this issue.  
CCE informants were cognisant of the negative and positive elements in the CCE 
procedures as well as being aware of the difficulties encountered in determining the 
aims and objectives of CCE standards and their execution. While some CCE experts 
argue that their role is to support and improve how a CP goes about educating its 
students, we argue that the “raison d’être” of CCEs is to take a more upfront stand and 
better serve the patients’ best interests. This can be accomplished by embracing and 
pursuing the scientific model and an EB approach to clinical practice, like other health 
professions.  
One of the CCE expert respondents in Part 2 of the qualitative studies in this thesis 
claimed that Vitalism fell outside the brief of CCEs standards as it was a matter of 
“academic freedom”. In 2009 Fuller defined academic freedom as “a system of 
complementary rights and obligations entitled to teachers and students as free 
enquirers”[213]. CPs should be not be denied this fundamental right. However, academic 
freedom does not give CPs or their instructors “carte blanche” to teach whatever they 
desire. “Academic freedom” is to be held in tension with “academic duty” which requires 
sustained competency in pedagogy, graduate competency essentials, and accountability 
[214, 215]. In doing so career competence and adherence to accreditation standards are 
supported [216]. Consequently, “natural order” requires CCE accreditation standards to 
become guides for CPs as opposed to standards being constructed to accommodate the 
“devotion to Vitalism or other theories”. This recommendation places even more 
importance on the need for accreditation standards for graduating chiropractors to be in 
accord with those of other healthcare professions, namely driven by the societal 




Implications of research 
Six of the twelves studies that comprise this thesis contained recommendations 
sections. Each of these have been extracted and included as Appendix 1 to allow for an 
easier over-view by the reader. The recommendations from this thesis for action are 
formed with the intent of creating revitalised, effective, and transparent CCEs. 
There are two possible scenarios: CCEs act and make changes on of these 
recommendations (some or all) or they do not.  
If CCEs choose to act, then it is of paramount importance that they be sufficiently 
resourced. This will enable them to be appropriately and adequately staffed to go 
about their business, both nationally and internationally. CCEs will be able to recruit a 
range of skilled people, from within and outside the profession, to develop and 
implement strategies to engage CPs.  This should ultimately impact on the profession 
and move all parties toward a wholehearted and uncompromising pursuit of an EB and 
patient-centred approach to education and clinical practice. This new undertaking 
would be underpinned and informed by a funded research agenda. This agenda would 
see, among other things, CPs directed and supported towards areas that require 
further exploration, such as outcome measures for accreditation purposes.   
The recommended re-vitalisation of CCEs will see them directing and supporting 
research that explores the underlying drivers related to the origin and maintenance of 
‘traditional’ chiropractic thinking. Good work has been initiated with chiropractic 
students in France, demonstrating how ‘traditional’ values results in excessive care 
[25]. This needs to be extended to practitioner samples. While this type of study 
justifies CCEs taking a prescriptive approach to subluxation and vitalism, it also runs 
the risk of driving these beliefs and practices underground, so they become a hidden 
curriculum. Consequently, research is required to investigate ways to challenge 
‘traditional’ belief systems and move CPs, students and practitioners along the 
‘spectrum’. Complexity science posits that all actors should be engaged in any system 
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changes. This means that CCEs will need to work alongside all stakeholders and 
research a wide range of possible mechanisms to lever change. Consequently, these 
studies will include the public (including health consumers), other health disciplines, 
professional associations, government agencies, and health insurance companies.    
CCEs must be equipped to deal with the eventuality of conflict and push-back from 
vested interests that will almost certainly arise from those holding a more 
uncompromising approach. The evidence outlined in this thesis identified the 
challenges to ‘traditional’ chiropractic care. One contemporary publication seeking 
evidence based change in the profession has been rebuked by a ‘traditional’ 
chiropractic news site as “Subluxation Deniers Publish Flawed Paper” [217]. The 
‘traditional” chiropractors mounted a passionate defence of the right to teach vitalism 
in CPs during the re-accreditation process by the CCE-USA with the United States 
Department of Education in 2012 [218, 219]. Financial resources may be required for 
legal sequelae as “traditionalists” seek to defend their philosophical views if CCE 
efforts to engage and move the chiropractic profession along the ‘spectrum’ are 
unsuccessful.     
With funding and the will to act, CCEs executives can draw on the expertise necessary 
to create a definition of chiropractic that is based around evidence, research, and the 
interests of the public and not the preservation or protection of the profession. This 
foundational task will in turn inform the expected graduation competencies, standards 
and processes required of CPs for accreditation and re-accreditation by CCEs to 
produce graduating chiropractors who can practice safely and effectively. These re-
vitalised CCEs will also need to include the expertise and funding to guide research into 
formulating changes in accreditation standards and processes that will continue to 
improve the educative processes of CPs. The effectiveness of which, should be trialled 
and monitored.   
A re-vitalised CCEs could possibly be able to engage with, and learn from, other 
healthcare profession accreditation experts and join with them in public health 
initiatives and research. They will consider feedback from a wide range of 
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stakeholders. An expected consequence of this communication will be the exploration 
of improved inter-disciplinary experiences such as hospital teaching and practice 
placements. Finally, CCE executives will act to become transparent. They will publish 
member qualifications for the processes they undertake, the criteria used for deriving 
standards and procedures, and final site inspection reports.  
Currently, not all CPs ‘belong’ to its regional CCE [28]. Some come under the 
jurisdiction of a government system or have none, particularly, in third world 
countries. It is envisaged that the re-vitalised CCEs could become widely recognised as 
centres for accreditation excellence and quality improvement, thus drawing all CPs 
under their umbrella.  Further, these entities may also be able to assist other manual 
therapy professions in third world countries in their transition from craft to profession.   
The other possibility is that CCEs make no changes. I have shown that the chiropractic 
profession is already adept at constructing standards and processes that allow for 
inaction to be employed as a strategy, for example the perpetuation of non-EB CPs and 
practices to persist. Inaction will allow the current situation to continue. A polite 
accommodating acceptance of all belief systems reinforces the status quo, and this 
compromises public safety, highlighted by anti-vaccination agendas found among 
some ‘traditional’ practitioners. The notion of a spinal lesion (subluxation) that is the 
centre of health (vitalism) and requires correction by a chiropractor stands in contrast 
to the growing number of voices advocating the reduction of low-value care and 
assisting patients to become self-managers as the way ahead for reducing the financial 
impost of chronic LBP for economies [16, 17]. It is the authors view, and a topic of 
intended post-doctoral work, that the vitalist / subluxation mindset does not align with 
contemporary models of ‘patient-centred’ care. This antiquated model of healthcare 
has not seen the continued growth of utilization rates of chiropractic care in the past 
35 years [13]. Nor has it assisted the establishing of a progressive identity and cultural 
authority for spinal care. Based on the findings of this thesis inaction will see 
chiropractic care as remaining predominately in private practice and marginalised in 
the healthcare system with dwindling patient numbers for individual chiropractors.  
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The question arises of how much longer governments and health agencies will tolerate 
this inaction that allows practitioners to support, from a non-EB philosophical 
perspective, anti-vaccination beliefs and the non-guideline use of diagnostic tests such 
X-radiation and irregular therapies. 
Strengths and Limitations 
This thesis produced a series of firsts. It was the first thesis to explore the accreditation 
of chiropractic education. It began with best practice systematic reviews of the 
documented written expectations that informed the language of the system involving 
CCE executives, CPs, students, and practitioners. This resulted in the ability to provide 
a list of recommendations as a starting point for the improvement of the accreditation 
processes.  
Further, we were the first to use the case study exempla of chiropractic students, as 
actors in this system, to investigate how their beliefs, personality, and attitudes might 
interact with the accreditation expectations. The sample was limited to two Australian 
CPs, which were signatories to the Clinical and Education Position Statement by SOFEC 
and this indicates they were actively pursuing an EB approach to chiropractic 
education and practice [113]. Sampling from CPs aligned with ‘traditional’ chiropractic 
values may have produced different findings and would be a worthy post-doctoral 
project and as such may be a limitation of this thesis.   
Another limitation was the unexpected resistance encountered from CCEs and 
chiropractic practitioners. This obstruction resulted in a change of research direction 
resulting in a qualitative methodological approach to obtain the information initially 
sought. The results proved to be a strength as we gained broad ranging and rich 
insights into the CCEs actions and inactions. We captured the opinions of nine CCE 
experts and this most likely reflected more generally the CCEs views on these matters, 
but there is a chance, that not all of these insights are generalizable to all CCEs.  
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Another limitation was that we did not include all aspects of accreditation. We did not 
include an analysis of Self-Evaluation Reports (SER) in this thesis. The cost / benefit of 
the SER process, as well as its reliability in CCEs accreditation processes remains 
unknown and warrants further investigation. Also, the criteria for how staff, 
practitioner and non-practitioner members of the various CCEs are selected was also 
unstudied.  
Future research  
Several CCE experts questioned the “quality” of the students being admitted to 
chiropractic programs. These informants raised the concern that some CPs appeared 
to be motivated by profit and were accepting inadequate students into their program. 
Consequently, they concluded, some of the students were not capable of mastering 
the complexity and volume of information required to practice competently. This 
potentially has public safety considerations and should sit high on the agenda for 
future investigations.  The issues already discussed in this thesis of the standardization 
of CP assessment and the creation of valid and reliable measures of student learning 
outcomes will assist CCEs assessing the adequacy of CP admission criteria. A systematic 
audit comparing the admission criteria of CPs for similarities and differences will also 
assist in identifying strengths and opportunities for quality improvement.   
This thesis limited the investigation of unwanted chiropractic practice characteristics 
to the domain of CCEs. Obviously, this is not the only agency that has a role to play in 
professional conduct. In Australia there is a professional regulation board (the 
Chiropractic Board of Australia) [220] appointed by the Australian government through 
the Australian Health Practitioner Regulation Agency [221]. There is also the Australian 
Competition and Consumer Commission [222] who ensure that individuals and 
businesses comply with Australian competition, fair trading, and consumer protection 
laws. Professional associations also hold the potential for self-regulation. Finally, there 
is the force of public opinion. These are all “actors” in the system and as such warrant 
further research and scrutiny. Similar, authorities exist throughout the first world. 
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Qualitative studies with key personnel from recognised regulatory bodies may create a 
better understanding of the way each organization views its role, inter-regulatory 
boundaries, and possibilities for collaborative efforts.  
Obviously, unwanted characteristics can also be a result of other post-graduation 
influences. New graduates, fresh from a structured and regulated learning 
environment of a CP, will eventually find themselves seeking employment. For 
chiropractors this will nearly always be in a private practice setting. The reality and 
necessity of having to generate an income means that graduates will be offered, and 
will accept, employment in vitalist / subluxation practices. There have been anecdotal 
reports of recent graduates who, when placed in this situation, adopt the associated 
unwanted characteristics of such practices. Qualitative studies exploring the views of 
recent graduates and influences on new graduates may inform longitudinal studies of 
factors that influence professional conduct and practice behaviours.   
There is a need for a standardised definition of chiropractic that is agreed upon by all 
CCEs. This will enable research to establish a standardized curriculum. A statement 
commonly heard and read throughout this thesis was “jurisdictional and cultural 
differences”. Further investigation is required to identify what such differences may be 
and how they impact on the scope of practice and the requisite clinical skills that are 
detailed in accreditation standards.  
The qualitative approach of interviewing CCE experts proved to be a rich source of 
information. Further, it circumvented the resistance encountered in two of the studies 
in this thesis. Our understanding of the complex nature of accreditation standards and 
processes could be further enhanced by interviews with other stakeholders such as 
those responsible for accreditation within CPs (Heads of Program) and representatives 
from the various chiropractic factions of “traditional”, “evidence-based” and those 
who fall somewhere in between.      
Some countries have manual therapists who use, among other techniques, 
manipulation and are not chiropractors. These practitioners are often trained using a 
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‘passed down’ or “master to apprentice” method that, like chiropractic, carries a rich 
and valued history. As these developing countries look to improve the standards of 
musculoskeletal care and formalise their education they may have to deal with similar 
issues identified in this thesis. The monitoring of CCEs and the changes they trial to 
improve the quality of student graduates may inform other manual therapies as they 
transition from craft to profession. As such it should be carefully and thoughtfully 
documented.  
A strength of this thesis was the inclusion of the internationally recognised evidence-
based accreditation standards of the World Federation Medical Education for 
comparisons with CCE standards. There is scope to continue this comparative process 
by contrasting other evidence-based accreditation agencies such as physical therapists 
/ physiotherapists who have been accepted into mainstream healthcare for similarities 
and differences.  
Future research and graduate competencies 
(knowledge, skills and abilities) 
This thesis began by reviewing the literature for the knowledge, skills and abilities 
required for competency. The intent was to identify the known evidence surrounding 
the formulation of standards for a graduating chiropractor. The existing research 
across healthcare training in general has been highly cognizant of the trend toward 
competency-based education and its inherent assessment difficulties. Most obvious, as 
discussed in this thesis, is the quantifying of competencies.    
The research specific to chiropractic education and practice to date has only explored 
teaching interventions that may impact on student learning outcomes. It has not 
identified or quantified the appropriate knowledge, skills and abilities / attitudes that 
are required for competent chiropractic practice.  
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Studies of the perceptions of chiropractors about their competence reveal mixed 
findings. Recently graduated European chiropractors felt underprepared for practice in 
competencies such as interprofessional collaboration, contributing to professional and 
scientific knowledge, and practice managerial roles [27].  Disconcertingly, there was 
considerable variation in these competencies depending on the CP of graduation. This 
finding adds weight to concerns raised in this thesis about the need for reliable and 
valid assessments of CPs. This is reflected in studies that have explored practitioners, 
who have been trained under these various CCEs expressing concerns over their 
competence to manage paediatric health issues [223]. Even when chiropractors are 
found to be confident in their ability, such as to practice in an evidence-based manner 
[224], the reality is that many did not use evidence to guide clinical decision making 
[225, 226]. 
This suggests that there remains a paucity of studies that interpret competency 
frameworks and translate them into meaningful or quantifiable knowledge, skills, 
abilities and behaviours for CP curricula and teaching. This thesis has shown that CCEs 
cannot agree on a common definition of “chiropractic”. Also found was that in part, 
this lack of consensus appears to have led to different expectations of the knowledge 
that constitutes an undergraduate program.  Some very recent work has sought to try 
to rank the importance of CCE accreditation criteria by a consensus process [227]. This 
seems premature when there is no clear definition of what “chiropractic” and its 
attendant scope of practice is. It seems prudent to begin with this definition process 
before undertaking the much needed research of finding metrics for the required 
knowledge, skills and abilities to competently practice.  
The qualitative studies in this thesis suggest that, at this point in time, the derivation of 
a widely accepted definition seems unlikely. A recent discussion paper has raised the 
possibility of splitting the profession into two divisions, one containing those who wish 
to adhere to a vitalist philosophy and a second who desire a contemporary evidence-
based approach [8]. Such a divide would pave the way for each party to define the 
competencies required for their understanding of chiropractic practice and thus 
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facilitate the exploration of the required competencies. This “divorce” within the 
profession is speculative and unlikely in the near future. It is the authors contention 
that in the interim, CCEs should be unerringly guided by an evidence-based practice 
approach and driven by the protection of patient welfare, especially when 
contemplating the knowledge, skills and abilities required for accreditation standards.  
Future research of CCE organizations 
Finally, to monitor performance and provide uniformity, there is a need to find ways to 
enable oversight of the various CCEs, for both the organization and individual 
members.  
While all CCEs appear to be initially established by their respective chiropractic 
professions, their place within the higher education setting does not automatically 
assume quality assurance or oversight of their functions.  
The ECCE is an autonomous, or “stand alone”, organisation established by the 
chiropractic profession in Europe. It has voluntarily undertaken an external review of 
its standards and processes by seeking inclusion in the European Quality Assurance 
Register and the European Association for Quality Assurance in Higher Education [228]. 
CCE-USA maintains recognition by the United States Department of Education as the 
national accrediting body for Doctor of Chiropractic Programs and chiropractic solitary 
purpose institutions of higher education [196]. Oversight of the CCE-USA is through 
recognition by the Council for Higher Education Accreditation (CHEA) and membership 
of the Association of Specialized and Professional Accreditors (ASPA) and the CHEA 
International Quality Group (CIQG). 
The CCE-International is comprised of member CCEs and is not accountable, or subject 
to any external oversight [29]. In 1978 the CCE-Canada was granted charter by the 
Department of Consumer and Corporate Affairs of the Government of Canada and 
there is no discussion of oversight by the broader educational system [197]. The CCE-
Australasia is self-described as an independent and nationally recognised body [229]. 
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All CCE-Australasia decisions appear to require approval from the Chiropractic Board of 
Australia [230] although there is no mention of oversight or quality control.   
Consequently, some are “private” entities or organisations, who have sought oversight, 
mainly at their own instigation. However, one CCE (CCE-USA) could be better described as 
“public” and attracts government funding with accompanying quality oversight. 
Nonetheless their duties remain the same and thus lend themselves to research of 
optimal structures and processes that ensure high quality accreditation practices.  
Final Thoughts 
I have practiced as a chiropractor for over 30 years, had the privilege to serve in a 
regulatory capacity for the profession on the executive of a professional association, 
and now as an academic, who has recently chaired a committee of a CP that has 
undergone an active accreditation process. I have seen the best and worst chiropractic 
has to offer. The words of Michael Klepper “If we don’t make our own future, it will be 
made for us”, resonate for the chiropractic profession [231]. It is better the profession 




Appendix 1: Recommendations made in all 
studies 
The Recommendations and the justification for their inclusion in each study is 
presented as Appendix 2. This inclusion makes it easier for the reader to follow the 
evolution in this thesis for the construction of the arguments outlined in the section 
“Implications for Research”.  
Study: “Graduate entry-level competencies of CCEs: A 
systematic review.”  
Recommendations & Justifications: 
Recommendations in relation to CCE understandings of “Competence”. 
1. An internationally uniform definition of competence for chiropractic education 
and assessment is required. 
This may require agreement from all CCEs on the definition of common words and 
terms used in their documentation. There is increasing global workforce movement 
and there is evidence of variations in international standards. Common standards 
would ensure and safeguard patient safety and care and be good for global workforce 
standardization 
2. There should be separate definitions of competence at different stages of the 
course work; separating the undergraduate’s progress from readiness to 
graduate. 
Chiropractic educators are then better equipped to monitor and assess a student’s 
progress toward detailed graduating standards.  
3. “Abilities” and “other categories” should be included in the definition of 
competence and their meanings clarified among CCEs. 
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This would create a clearer understanding of the required standards to be assessed 
and achieved by chiropractic educators.  
Recommendations in relation to domains 
4. A clarification of the use of the terms and words used to describe the domains 
of competency should be undertaken so there is an established understanding 
of their meaning among CCEs. 
High levels of descriptions reduce the capacity for ambiguity as they clearly state the 
expected behaviours and standards of graduates.     
5. Common domains of competency need to be created for chiropractic education.  
These domains should reflect not only practitioner behaviours but also qualities and 
roles. Consideration should be given to recent examples such as CanMEDS and the 
ACGME    
Adoption of these structures would also improve the likelihood of mainstream 
integration.  
6. Appropriate descriptive statements should be found that adequately define the 
domains, sub-domains and their components. 
These should be sufficiently prescriptive and unambiguous to establish high standards 
of practice and reduce the possibility of undesirable practice profiles. E.g., radiology 
competencies, physical examination, and pathophysiology expectations.  
7. CCEs should consider the evidence for a more prescriptive approach to 
component descriptive statements that would set clearly defined quality 
graduation standards for educators to achieve and CCEs to enforce. 
8. The term “evidence-based” should be used for improved research and 
knowledge application, such as patient safety and treatment improvements 
from other mainstream medical disciplines.  
The adoption of an evidence-based approach would help facilitate integration into 
mainstream health care.   
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Further it would facilitate communication and integration within the broader health 
field. Content taught should be required to be done in the context of the evidence 
that underpins it.  
9. Increased description of ethical and professional practice and practitioner 
behaviours which are consistent across all CCEs.  
Clarity would ensure and safeguard high professional standards.  
10. Imaging competencies need to include contemporary modalities such as MRI, CT 
and diagnostic ultrasound  
Health care technology is constantly changing and chiropractic education should 
keep pace with these changes, so that patients benefit from access to these 
emerging imaging technologies.  
Recommendations for research 
11. CCEs should guide and fund research into accreditation matters to develop, 
inform and improve regulatory standards: suggested areas include, but not 
limited to;   
a) A study comparing CCEs’ levels of enforcement of competency standards.    
Identifying the opportunities for improving enforcement of standards may result in 
a uniform quality international standard of patient care and safety of practice.  
b) A study of factors that may be at odds with competency standards.  
Identification of these factors may provide opportunities and mechanisms for 
chiropractic educators to improve competency levels.  
c) A study trialling interventions targeted at improving identified unwanted 
practitioner profiles which may alter practice behaviours.   




Study: “Accreditation standards of CCEs: A systematic 
review.”  
Recommendations & Justifications:   
Recommendations for definitions of “Educational Standard” 
1. All CCE documents should contain a definition of the term “educational 
standard” and it should provide enough profession-specific detail to be 
professionally useful for chiropractic programs.   
Chiropractic educators would better understand the concept of an educational 
standard if it was detailed and can thus more easily meet the required standards 
Recommendations for the domains of Educational Standards 
2. Add the domain “ethics” to educational standards  
This will reduce the likelihood of variable and diverse ethics content in programs and 
potentially graduate outcomes. 
3. Add the domain “distance education” to educational standards 
The quality of content and assessment of on-line material should be standardised to 
ensure uniform and higher quality standards.  
Recommendations for the subdomains of Educational Standards 
4. Perform a literature review for empirically based methods to successfully 
formulate and implement a mission statement. 
This will make it easier to prescribe and provide an effective mission statement 
5. Include comprehensive and specific terminology for identifying and explaining 
the purpose of the mission statement. 




6. All appropriate stakeholders should be considered and listened to in the 
developing of mission statements.  
This will aligns chiropractors with societal needs and expectations   
7. The clinical aspect of chiropractic programs should take place partly in hospitals 
To provide an appropriate patient case mix exposure for chiropractic students. 
8. There should be a minimum set of financial standards in accord with best 
international business practice. 
To ensure the long term survival of the course and protection of students and staff. 
9. Chiropractic program staff must include people with PhD degrees.  
To improve the educational standing of chiropractic education.   
10. CCEs should encourage research to inform educators of the optimal number of 
patient numbers, hours or competencies required for student training.  
To increase the likelihood that graduates achieve the highest levels of competence. 
11. There should be a requirement for multimodal learning in curricula  
To improve students’ learning outcomes. 
12. CCEs should encourage research into which types of learning work best for 
specific subjects for chiropractic students. 
To maximize the teaching/learning situation as much as possible.  
13. CCEs should help identify the “core” material required for chiropractic 
graduates 
To economize time at its maximum and keep updated on scientific changes and 
developments in clinical practice.  
14. CCEs should compile publication rates and impact factors as well as successful 
grant applications for CCE-International dissemination.  
To allow for constructive dialogue and comparison on which faculty research and 




Study: “Chiropractic student choices in relation to 
indications, non-indications and contra-indications of 
continued care”.  
Recommendations & Justifications: 
1. CCEs should adopt the terms contraindication, indication and non-indication in 
their accreditation standards to improve decision making on whether or not to 
continue care. This study suggests that there are ways to measure these 
indicators and that it could be used as evidence of undergraduate and graduate 
competency.  
2. If student milestones require such knowledge, then more emphasis in 
education should be put on the indications for long-term management, 
especially in relation to past history and treatment outcome to avoid delivering 
unnecessary care.  
3. There was a lack of improvement over the program duration for ‘non-indicated’ 
care. One way for chiropractic educators to improve this may be to take a 
common sense approach to help students understand the concepts better, 
including their use as a valuable clinical asset.  
Study: “CCE-I comparison of accreditation standards 
from 2010 to 2016”.  
Recommendations & Justifications: 
We recognise that there is a substantive cost in engaging experts to assist with 
accreditation, establishing an awards system, conducting an evidence-based review of 
accreditation standards, trialling them with quality research and publishing the 
findings in the peer-reviewed literature. Debate exists in the medical education 
literature over who should shoulder this financial impost [232]. Such a debate will 
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need to take place for chiropractic education with attention to how such funding can 
take place without compromising the independence and integrity of the CCE-
International.  
Recommendations In relation to Standards 
1. All participants in the accreditation process and their qualifications for the task 
are clearly stated. A broad range of participants including health consumers 
and non-chiropractic educators should be included.  
To ensure the construction of accreditation standards are transparent and draw on as 
wide a range of expertise as possible. 
2. A review of the evidence-base of the CCE-International accreditation / 
educational standards.  
This would allow stronger alignment with contemporary medical standards and 
increase acceptance of chiropractic into the mainstream health care system.  
3. A trial methodology of the new standards.   
The CCE-International could address potentially problematic areas such as poor 
comprehension, compliance or uptake. 
4. Adoption of industry standards of ‘qualifications’ for faculty and site 
investigation team members (as well as appropriate training).   
Enhanced CP teaching and research with improved faculty qualifications. Increased 
quality of site visitation members offers more expertise for quality improvement, and 
evaluations that are more efficient and effective.   
5. Transparency of accreditation processes e.g., publication of (re) accreditation 
reports and recommendations.  
CPs are mindful of public image and marketability and this would reinforce compliance 
with standards. This also increases consumer empowerment.   
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6. Regular reviews and integration of emerging research to continually update 
accreditation standards. Especially with respect to quantifying required CP 
outcome measures.  
This would create more efficient and accurate assessments of CPs.  
7. The adoption of an evidence-based approach to all aspects of the teaching and 
practice of musculoskeletal healthcare.  
This is the expectation of society, patients and health care education in general.  
8. Create an award system as part of chiropractic accreditation for excellence in 
education.  
To incentivize chiropractic programs to create high quality education and desirable 




Study: “Qualitative study of CCE expert opinion. Part 1.”   
Recommendations & Justification: 
1. Internationally uniform definitions of basic terms such as chiropractic, 
diagnosis, and scope of practice are required.   
Uniform and high quality methods of assessment for student learning-outcomes, and 
site inspection reports can be created to create standardised assessment of CPs across 
CCEs. Common standards would ensure and safeguard patient safety and care and 
support global workforce standardisation.    
2. Use acquired definition and scope of practice for the creation of reliable and 
valid measures for assessing student learning.   
Uniform assessment of CPs can allow for more accurate baseline measures from which 
quality improvements can be monitored.  
3. Funding sources be identified for CCEs.   
This would allow CCEs to conduct their own quality improvements such as staff 
training and employ highly qualified people without a conflict of interest.  
4. CCE executives should ideally be full-time.   
Part-time practice and part-time organisational involvement leads to poorer executive 
performance levels.  
5. CCEs composition should include non-chiropractors with managerial and 
organisational strategy skills.   
This would provide CCEs with skill sets to manage the varied professional interest 
groups, establish standardised training for members and site inspections, develop 
strategies to increase CP compliance, and have a greater potential for promoting 
interdisciplinarity. 
6. CCEs should consider specialised further education for their executive members 
relevant to their roles.   
The reasons are the same as for Number 5 above.  
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7. Facilitate research that explores an outcomes-based and prescriptive approach 
to the competency levels of graduating chiropractic students.   
This will develop, inform and improve regulatory standards.  
8. Actively regulate and remove Vitalism and ‘subluxation’ from CP curricula 
unless it is taught in an historical context.   
Align chiropractic education with contemporary evidence-based approaches to health 
profession education.  
9. Engage with other health disciplines education accreditation bodies.  
Gain expertise and research for quality improvement of accreditation standards and 
processes. 
10. Adoption of a patient-centred approach to accreditation standards and 
processes.  
This will align with contemporary mainstream healthcare.  
11. Adopt an evidence-based approach to accreditation standards and processes.  




Study: “Qualitative study of CCE expert opinion. Part 2”  
Recommendations & Justification: 
1. Creation of an internationally acceptable set of equivalent accreditation 
standards and graduate competencies. 
For greater public confidence, graduate chiropractic homogeneity and workforce 
portability.  
2. Reliable and valid measures for assessing student learning.  
Uniform assessment of CPs can create and allow for more accurate baseline measures 
from which quality improvements can be monitored.  
3. An EB approach be adopted for accreditation standards and processes.  
Facilitate the integration into mainstream health care. 
4. Standardized inspection team member selection, training and format for 
reporting.   
Improve the quality of CP assessment and quality improvement processes for 
improved educative processes.  
5. Facilitate research to explore the optimal mix between an outcomes-based and 
prescriptive (hybrid) approach to the competency levels of graduating 
chiropractic students.  
This will develop, inform and improve accreditation standards.  
6. Make site inspection team reports public.  
This is the broader societal expectation and will align chiropractic with the mainstream 
standards of transparency.  
7. Move toward minimum faculty qualifications of a PhD.  
This would improve the educational standing of chiropractic education and enhance 
research capability and quality.  
8. Provide student hospital placements. 
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Improve graduate student quality and interdisciplinarity skills.  
9. Investigate innovative dimensions of student clinical decision making such as 
personality type.  
Improve graduating students’ clinical decision making skills.  
10. Address unorthodox (vitalism and ‘subluxation’) practice patterns in CCE 
accreditation standards.  






Appendix 2. Additional Files for Studies 
Chapter 5 Additional Files: Student Case Studies 

























1. Please circle the number that best corresponds to how much you agree with 
each item. 
 
AND FINALLY . . .  
2. How do you think you will rate as a chiropractor compared to other 
chiropractors in your class? 
Below Average□        A bit below average □       Average□     A bit above average □      
Above average □                                              Don’t know□ 
  This completes the survey and please check you have answered all the questions 
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Additional File 2. Research Team Explanation of Scoring 
Neck Pain Case  
Below is a description of the five specific management strategies for the neck pain case 
scenario receiving chiropractic care from which the participants in the survey could 
select one for each of the five scenarios. The history was for a 28-year old man, tennis 
player by profession, presenting with right-sided intense neck pain.  
The five options were :  
A. I would treat the patient on my own.  
B. I would treat the patient with the assistance of some paramedics & / or 
physiotherapist.  
C. I would treat the patient with the assistance of a general practitioner.  
D. I would treat the patient whilst asking the opinion of a specialist such as a 
neurologist / rheumatologist.  
E. I would not treat the patient but refer him out.  
F. Other, please explain at the bottom of the page. 
A description of the five scenarios, together with the clinical reasoning (cases 1-5) of 
the research team for the preferred management strategy for each scenario is 
provided below.  
Case 1.  “Physical examination: very tense cervical musculature, no neuro-vascular 
problems, right C5-6 painful on palpation, pain 7/10 on a visual analogue scale”.     
According to the research team, this case indicates a person without a background of 
persistent or recurrent neck pain. It is uncomplicated and with no poor psychological 
profile which is indicative of a good prognosis. The team would have selected strategy 
A (‘I would treat the patient on my own’).  As such, referral or co-management was 
unwarranted and deemed to be an unnecessary strategy and an incorrect response.  
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Case 2. “Five days later the patient comes back to you: Same clinical signs but the pain 
now radiates into the right shoulder”.           
Although the pain had spread to the shoulder, there was no other additional 
neurological progression or other signs or symptoms of deterioration. This case was 
thought by the team as best being thought of as uncomplicated non-specific neck pain.  
As such, referral or co-management was unwarranted and deemed to be an 
unnecessary strategy. Thus the strategy the team would have selected would have 
been A (‘I would treat the patient on my own’).  
Case 3. “Four days later: An MRI reveals a postero-lateral disc herniation at C5-6 which 
affects the C6 nerve root. There is now a neurological sign: C6 reflex diminished (1+), 
normal myotomes and dermatomes.”    
The thoughts of the research team were that this patient had not improved as should 
be expected. Conservative care had not generated any positive response and hard 
neurological signs as well as progressively deteriorating symptoms were now evident. 
The team felt that a change of strategy, referral or second opinion would be a 
reasonable clinical decision. Thus, they would have selected B, C, D, or E. However, the 
DTR C6 reflex could be potentially regarded as equivocal, thus the response of A was 
thought not to be unreasonable.  This created the dilemma of all five responses as 
possibly being correct. Subsequently, the scenario was removed from the analysis.  
Case 4. “Another 4 days later: The neck pain is gone. The neurological signs are 
obvious: C6 reflex absent (graded as 0), the C6 myotome diminished (graded as 2), C6 
dermatome disturbed (reduced sensitivity).”  
This patient is not improving at a level that should be expected despite the number of 
visits. The patient is resistant to the type of treatment that has been provided so far. 
There has been evidence of progressive neurological deterioration and 
symptomatology. The team determined that more treatment was not warranted. 
Further, the patient should be referred out and that this referral should have the 
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capacity for advanced imaging as well as more aggressive interventions. Thus the team 
determined the strategy should have been E (‘I would not treat the patient but refer 
him out”). Any other choice was deemed to be incorrect.  
Case 5. The pain drawing is the same and the accompanying text said: “Ten days later: 
The symptoms and signs are the same as last time but in addition the following is 
noted: the right leg shows hyperreflexia (graded as 3+), a positive sign of Babinski on 
the right and slight hypoaesthesia of the right leg.” 
There has now been a considerable time lapse with significant and serious signs and 
symptoms. The team determined that this was now a serious scenario well beyond the 
scope of conservative care and would require immediate referral. The team would 
have selected E as the appropriate strategy (‘I would not treat the patient but refer 
him out”). Any other choice was deemed to be incorrect.  
This research team then calculated the number of correct responses for each 
respondent. A maximum score of 4 and a minimum score of 0 was possible.  
Low Back Pain Case   
A description of nine scenarios (cases 1–9), together with the clinical reasoning of the 
research team, and a description of their preferred management strategy for each 
scenario (not included in the questionnaire) is provided below. This is adapted and 
discussed in relation to Axen et al., Additional File 3 [202].  
Inappropriate “Referral” Strategy - Scenarios 1, 2, and 4.  
Case 1.  An acute attack of low back pain of 2 days’ duration and no previous history of 
low back pain. The pain is completely gone after two visits. The patient seems to be an 
uncomplicated person and capable to look after himself and his back. 
According to the Axen et al. 2008 research team, this case indicates a person without a 
background of persistent or recurrent low back pain, with a quick recovery and a 
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psychological profile that indicates a good prognosis. The Axen et al. team would have 
selected strategy C (“I would tell the patient that the treatment is completed but that 
he is welcome to make a new appointment if the problem returns”). Our research 
team selected the response A as being an unnecessary and inappropriate referral in an 
uncomplicated simple case of low back pain and was indicative of high levels of IU. 
Respondents who selected A were given a score of 1.  
Case 2. An acute attack of low back pain of 2 days’ duration and no previous history of 
low back pain. The pain is completely gone after two visits. The patient is very worried 
that the pain will come back again. The patient asks if he could come back regularly to 
make sure this will not happen. 
The thoughts of the Axen et al. research team were that, ideally, this patient should be 
dismissed, similarly to the case above (strategy C). However, the psychological profile 
of this patient needs to be taken into account and he should be provided with a sense 
of security whilst guided by the chiropractor and gradually weaned off to prevent 
dependency upon chiropractic treatment. The Axen et al. team therefore selected 
strategy E, with the intent of using a couple more visits to improve the patient’s self-
confidence. Our research team selected the response A as being an unnecessary and 
inappropriate referral in an uncomplicated simple case of low back pain, despite the 
anxiety of the patient and was also thought to indicate higher levels of IU. 
Respondents who selected A were again given a score of 1. 
Case 3.  An acute attack of low back pain of 2 days’ duration and no previous history of 
low back pain. The pain is about 20% better after 6 visits. 
This patient was not improving at a level and rate that should be expected. Because 
the basic case states that there are no red flags, the Axen et al. team decided that this 
case should be reconsidered and a few more attempts made. The strategy that best 
suited this scenario was D. We did not use this strategy in our analysis as the response 
did not allow for a clear delineation of an unsuitable referral or practice type.  
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Case 4. An acute attack of low back pain of 1 week’s duration. The patient has had 
several similar attacks over the past 12 months. The pain is completely gone after 2 
weeks of treatment. 
This is a recurrent problem according to the past history. If the patient considers that 
the chiropractic treatment shortened the duration of the typical attack, he should 
simply return as soon as a new problem is felt to commence. Unfortunately, many 
patients will fail to do so, thinking that the treatment did not help when it starts up 
again. The Axen et al. team decided that it might therefore be advantageous to keep 
an eye on the patient for a while with the intent of finding out if each event of low 
back pain can be quickly and efficiently treated at a ‘cost-effect’ time interval (strategy 
E) or if it is possible to prevent further events (strategy F).  
Our research team selected the response A as being an unnecessary and inappropriate 
referral in this recurrent but uncomplicated case of low back pain. This response was 
thought to be indicative of higher levels of IU. Respondents who selected A were again 
given a score of 1. 
Consequently, participants’ responses of A (referral), that were thought to reflect 
higher levels of IU, were scored as 1. These were summed for Cases 1, 2, and 4 to 
produce a score for each respondent that could range between 0 and 3.  
Inappropriate “Management” Strategy - Scenarios 6, 7, 8 and 9.  
Case 5.  An acute attack of low back pain of 1 week’s duration. The patient has had 
several similar attacks over the past 12 months, but the pain pattern has varied over 
the treatment period and now, after six visits, the pain is 20% better. 
This patient is not improving at a level that should be expected despite the large 
number of visits, indicating that he may be resistant to the type of treatment that has 
been provided so far. Axen et al. decided that a change of strategy would be required 
(strategy D) or if the patient is referred out, it would be relevant to keep in touch to be 
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able to be of support in the continued process (strategy B). This case was not used in 
our study.  
Case 6. The patient has had low back pain intermittently over the past year. After the 
2nd visit, the pain was 50% better but today, after six visits there has been no further 
change. 
The study by Axen et al. interpreted this patient as having reached his optimal stage 
with the present type of treatment and the therapy should, at this stage, either be 
reconsidered “in-house” or by someone else, indicating strategy A or D.  
For the purposes of our study, the research team deemed that the selection of the 
response based on clinical findings guided maintenance (subluxation / spinal 
dysfunction) care (Option F) was indicative of an unsuitable practice profile. This 
decision was thought to represent a need to have a more rigid and prescriptive 
technique structure which would inform the practitioner what to do. This was 
hypothesised to be indicative of higher levels of IU. This rationale that formed the 
basis of our hypothesis and selection for option F was also applied to Cases 7, 8 and 9.    
Case 7. The patient has had low back pain intermittently over the past year. After 6 
visits, the pain was 80% better, but after a further two treatments the last month, the 
problem has gradually got a bit worse. 
The Axen et al. team used the following reasoning: The improvement seen, to date, 
may have been independent of the treatment and merely an expression of the typical 
intermittent pain pattern, or the treatment did have an effect but there is something 
that re-aggravated the condition. The Axen et al. team therefore reconsidered the case 
(strategy D) or sent the patient out for an adjunctive approach, such as training, whilst 
keeping in touch (strategy B).  
As previously explained in Case 6, option F was selected by our research team as the 
incorrect response. This rationale and selection was used again in Cases 8 and 9.  
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 Case 8. The patient has had low back pain intermittently over the past year. After the 
2nd visit, the pain was 20% better, but today, after 6 visits and over the past month, the 
patient has gradually got worse. 
This patient has not really exhibited a positive response to the treatment and is, in 
fact, getting worse. That the patient is gradually worsening is not a normal pattern. 
Despite the fact that there are no (obvious) red flags, the team would refer the patient 
for a second opinion (strategy A), because some underlying explanatory condition 
could have been missed. Again option F was deemed to be inappropriate by our 
research team.  
Case 9. The patient has had low back pain intermittently over the past year. After 6 
visits the pain is 20% better. The symptoms come and go for no apparent reason. The 
patient appears tired and moody. 
This patient has not improved at all and there is no obvious (biomechanical) 
explanation for the intermittent pattern. There are no red flags but there is a need to 
consider if there might not be an underlying depression or some other disease, 
afterall. The team would not hesitate to refer out for a second opinion (strategy A). 
Scores for cases 6,7,8 and 9 were summed. This produced a possible score for each 




Chapter 6 Additional Files: Practitioner Survey  
Additional File 1. Questionnaire.  
 
Questionnaire Personality & Clinical Decision Making 
I have read the Information letter about the nature and scope of this survey. Any questions I 
have about the research process have been answered to my satisfaction. I agree that by 
submitting the survey I give my consent for the results to be used in the research.  I am aware 
that this survey is anonymous and no personal details are being collected or used.  I know that 
I may change my mind, withdraw my consent, and stop participating at any time; and I 
acknowledge that once my survey has been submitted it may not be possible to withdraw my 
data. 
 
I understand that all information provided is treated as confidential by the researchers and will 
not be released to a third party unless required to do so by law. 
  
I understand that the findings of this study may be published and that no information 
which can specifically identify me will be published. 
 
The survey should take about 30 minutes to complete. 
 




















1. On a scale from 0 - 10, how confident in general are you of your accuracy in 
these cases 
0 1 2 3 4 5 6 7 8 9 10 





2. IUS-12    Please circle the number that best corresponds to how much you agree 





3. The Big Five Inventory-2 Self-Report Form: Here are a number of 
characteristics that may or may not apply to you. For example, do you agree 
that you are someone who likes to spend time with others? Please place a mark 
next to the statement to indicate the extent to which you agree or disagree 
with that statement.    
 
















1.  Is outgoing, 
sociable 
     
2.  Is compassionate, 
has a soft heart 
     
3.  Tends to be 
disorganised 
     
4.  Is relaxed, handles 
stress well 
     
5.  Has few artistic 
interests 
     
6.  Has an assertive 
personality 
     
7.  Is respectful, treats 
others with respect 
     
8.  Tends to be lazy      
9.  Stays optimistic 
after experiencing 
a setback 
     
10.  Is curious about 
many different 
things 
     
11.  Rarely feels excited 
or eager  
     
12.  Tends to find fault 
with others 
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13.  Is dependable, 
steady 
     
14.  Is moody, has up-
and-down mood 
swings 
     
15.  Is inventive, finds 
clever ways to do 
things 
     
16.  Tends to be quiet      
17.  Feels little 
sympathy for 
others 
     
18.  Is systematic, likes 
to keep things in 
order 
     
19.  Can be tense      
20.  Is fascinated by art, 
music, or literature 
     
21.  Is dominant, acts 
as a leader 
     
22.  Starts arguments 
with others 
     
23.  Has difficulty 
getting started on 
tasks 
     
24.  Feels secure, 
comfortable with 
self 
     
25.  Avoids intellectual, 
philosophical 
discussions 
     
26.  Is less active than 
other people 
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27.  Has a forgiving 
nature 
     
28.  Can be somewhat 
careless 
     
29.  Is emotionally 
stable, not easily 
upset 
     
30.  Has little creativity      
31.  Is sometimes shy, 
introverted 
     
32.  Is helpful and 
unselfish with 
others 
     
33.  Keeps things neat 
and tidy 
     
34.  Worries a lot      
35.  Values art and 
beauty 
     
36.  Finds it hard to 
influence people 
     
37.  Is sometimes rude 
to others 
     
38.  Is efficient, gets 
things done 
     
39.  Often feel sad      
40.  Is complex, a deep 
thinker 
     
41.  Is full of energy      
42.  Is suspicious of 
others’ intentions 
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43.  Is reliable, can 
always be counted 
on 
     
44.  Keeps my 
emotions under 
control 
     
45.  Has difficulty 
imagining things 
     
46.  Is talkative      
47.  Can be cold and 
uncaring 
     
48.  Leaves a mess, 
doesn’t clean up 
     
49.  Rarely feels 
anxious or afraid 
     
50.  Thinks poetry and 
plays are boring 
     
51.  Prefers to have 
others take charge 
     
52.  Is polite, courteous 
to others 
     
53.  Is persistent, works 
until the task is 
finished 
     
54.  Tends to feel 
depressed, blue 
     
55.  Has little interest in 
abstract ideas 
     
56.  Shows a lot of 
enthusiasm 
     
57.  Assumes the best 
about people 
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58.  Sometimes 
behaves 
irresponsibly 
     
59.  Is temperamental, 
gets emotional 
easily 
     
60.  Is original, comes 
up with new ideas 








Additional File 2.  Research Team Explanation of Scores.  
Neck Pain Case [201].  
Below is a description of the 5 specific management strategies for the neck pain case 
scenario receiving chiropractic care from which the participants in the survey could 
select one for each of 5 scenarios. The history was for a 28-year old man, tennis player 
by profession, presenting with right-sided intense neck pain.  
The five options were :  
A. I would treat the patient on my own.  
B. I would treat the patient with the assistance of some paramedics & / or 
physiotherapist.  
C. I would treat the patient with the assistance of a general practitioner.  
D. I would treat the patient whilst asking the opinion of a specialist such as a 
neurologist / rheumatologist.  
E. I would not treat the patient but refer him out.  
F. Other, please explain at the bottom of the page. 
 
A description of the 5 scenarios, together with the clinical reasoning (cases 1-5) of the 
research team for the preferred management strategy for each scenario is provided 
below.  
 
Case 1.  “Physical examination: very tense cervical musculature, no neuro-vascular 
problems, right C5-6 painful on palpation, pain 7/10 on a visual analogue scale”.     
According to the research team, this case indicates a person without a background of 
persistent or recurrent neck pain. It is uncomplicated and with no poor psychological 
profile which is indicative of a good prognosis. The team would have selected strategy 
A (‘I would treat the patient on my own’).  As such referral or co-management was 
unwarranted and deemed to be an unnecessary strategy and an incorrect response.  
 
Case 2. “Five days later the patient comes back to you: Same clinical signs but the pain 
now radiates into the right shoulder”.           
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Although the pain had spread to the shoulder, there was no other additional neurological 
progression or other signs or symptoms of deterioration. This case was thought by the 
team as best being thought of as uncomplicated non-specific neck pain.  As such referral 
or co-management was unwarranted and deemed to be an unnecessary strategy. Thus 
the strategy the team would have selected would have been A (‘I would treat the patient 
on my own’).  
 
Case 3. “Four days later: An MRI reveals a postero-lateral disc herniation at C5-6 
which affects the C6 nerve root. There is now a neurological sign: C6 reflex diminished 
(1+), normal myotomes and dermatomes.”    
The thoughts of the research team were that this patient had not improved as should be 
expected. Conservative care had not generated any positive response and hard 
neurological signs as well progressively deteriorating symptoms were now evident. The 
team felt that a change of strategy, referral or second opinion would be a reasonable 
clinical decision. Thus they would have selected B, C, D, or E. However, the DTR C6 
reflex could be potentially regarded as equivocal, thus the response of A was thought 
not to be unreasonable.   
  
Case 4. “Another 4 days later: The neck pain is gone. The neurological signs are 
obvious: C6 reflex absent (graded as 0), the C6 myotome diminished (graded as 2), C6 
dermatome disturbed (reduced sensitivity).”  
This patient is not improving at a level that should be expected despite the number of 
visits. The patient is resistant to the type of treatment that has been provided so far. 
There has been evidence of progressive neurological deterioration and symptomatology. 
The team determined that more treatment was not warranted. Further, the patient should 
be referred out and that this referral should have the capacity for advanced imaging as 
well as more aggressive interventions. Thus the team determined the strategy should 
have been E (‘I would not treat the patient but refer him out”). Any other choice was 
deemed to be incorrect.  
 
Case 5. The pain drawing is the same and the accompanying text said: “Ten days later: 
The symptoms and signs are the same as last time but in addition the following is noted: 
the right leg shows hyperreflexia (graded as 3+), a positive sign of Babinski on the 
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right and slight hypoaesthesia of the right leg.” 
There has now been a considerable time lapse with significant and serious signs and 
symptoms. The team determined that this was now a serious scenario well beyond the 
scope of conservative care and would require immediate referral. The team would have 
selected E as the appropriate strategy (‘I would not treat the patient but refer him out”). 
Any other choice was deemed to be incorrect.  
 
Low Back Pain Case [202].  
A description of nine scenarios (cases 1 – 9), together with the clinical reasoning of the 
research team, and a description of their preferred management strategy for each 
scenario (not included in the questionnaire) is provided below.  
 
Inappropriate “Referral” Strategy; Scenarios 1, 2, and 4.  
Case 1.  An acute attack of LBP of 2 days’ duration and no previous history of LBP. 
The pain is completely gone after 2 visits. The patient seems to be an uncomplicated 
person and capable to look after himself and his back. 
According to the Axen et al., 2008 research team, this case indicates a person without a 
background of persistent or recurrent LBP, with a quick recovery and a psychological 
profile that indicates a good prognosis. The Axen et al., team would have selected 
strategy C (“I would tell the patient that the treatment is completed but that he is 
welcome to make a new appointment if the problem returns”).  
 
Case 2. An acute attack of LBP of 2 days’ duration and no previous history of LBP. The 
pain is completely gone after 2 visits. The patient is very worried that the pain will come 
back again. The patient asks if he could come back regularly to make sure this will not 
happen. 
The thoughts of the Axen et al., research team were that, ideally, this patient should be 
dismissed, similarly to the case above (strategy C). However, the psychological profile 
of this patient needs to be taken into account and he should be provided with a sense of 
security whilst guided by the chiropractor and gradually weaned off to prevent 
dependency upon chiropractic treatment. The Axen et al., team therefore selected 
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strategy E, with the intent of using a couple of more visits to improve the patient’s self-
confidence.  
 
Case 3.  An acute attack of LBP of 2 days’ duration and no previous history of LBP. 
The pain is about 20% better after 6 visits. 
This patient was not improving at a level and rate that should be expected. Because the 
basic case states that there are no red flags, the Axen et al., team decided that this case 
should be reconsidered and a few more attempts made. The strategy that best suited for 
this scenario was D. 
  
Case 4. An acute attack of LBP of 1 week’s duration. The patient has had several 
similar attacks over the past 12 months. The pain is completely gone after 2 weeks of 
treatment. 
This is a recurrent problem according to the past history. If the patient considers that the 
chiropractic treatment shortened the duration of the typical attack, he should simply 
return as soon as a new problem is felt to commence. Unfortunately, many patients will 
fail to do so, thinking that the treatment did not help when it starts up again. The Axen 
et al., team decided that it might therefore be advantageous to keep an eye on the patient 
for a while with the intent of finding out if each event of LBP can be quickly and 
efficiently treated at a “cost-effect “ time interval (strategy E) or if it is possible to 
prevent further events (strategy F).  
 
Inappropriate “Management” Strategy; Scenarios 6, 7, 8 and 9.  
Case 5.  An acute attack of LBP of 1 week’s duration. The patient has had several 
similar attacks over the past 12 months, but the pain pattern has varied over the 
treatment period and now, after six visits, the pain is 20% better. 
This patient is not improving at a level that should be expected despite the large number 
of visits, indicating that he may be resistant to the type of treatment that has been 
provided so far. Axen et al., decided that a change of strategy would be required 
(strategy D) or if the patient is referred out, it would be relevant to keep in touch to be 




Case 6. The patient has had LBP intermittently over the past year. After the 2nd visit, the 
pain was 50% better but today, after six visits there has been no further change. 
The study by Axen et al., interpreted this patient as having reached his optimal stage 
with the present type of treatment and the therapy should, at this stage, either be 
reconsidered “in-house” or by someone else, indicating strategy A or D.  
 
Case 7. The patient has had LBP intermittently over the past year. After 6 visits, the 
pain was 80% better, but after a further two treatments the last month, the problem has 
gradually got a bit worse. 
The Axen et al., team used the following reasoning: The improvement seen, to date, 
may have been independent of the treatment and merely an expression of the typical 
intermittent pain pattern, or the treatment did have an effect but there is something that 
re-aggravated the condition. The Axen et al., team therefore reconsidered the case 
(strategy D) or sent the patient out for an adjunctive approach, such as training, whilst 
keeping in touch (strategy B).  
 
 Case 8. The patient has had LBP intermittently over the past year. After the 2nd visit the 
pain was 20% better, but today, after 6 visits and over the past month, the patient has 
gradually got worse. 
This patient has not really exhibited a positive response to the treatment and is, in fact, 
getting worse. That the patient is gradually worsening is not a normal pattern. Despite 
the fact that there are no (obvious) red flags the team would refer the patient for a 
second opinion (strategy A), because some underlying explanatory condition could have 
been missed.  
 
Case 9. The patient has had LBP intermittently over the past year. After 6 visits the pain 
is 20% better. The symptoms come and go for no apparent reason. The patient appears 
tired and moody. 
This patient has not improved at all and there is no obvious (biomechanical) explanation 
for the intermittent pattern. There are no red flags but there is a need to consider if there 
might not be an underlying depression or some other disease, after all. The team would 




Chapter 7 Additional File: Interview Questions 
Aide de Memoire / Interview questions.   
Opening questions:  
“Can you tell me generally about your involvement with the CCE?” 
“Can you tell me what you see as the challenges for CCEs improving the standards of 
Chiropractic education?”  
Sub-question 1.  
Open-ended question: What are your views about implementing identical graduating 
chiropractor competency standards for all CCEs? 
 
Is there anything you would like to change in the domains of competencies for 
graduating chiropractors? 
 
Prompts: Could you talk more about ...? Can you explain that more?   
 
Prompts that relate to previous studies would include – “In our research to date we 
have found or concluded that  
- There is a need for an appropriate definition of a chiropractor  
- There is potential for ambiguity in the use of terms between CCEs  
- There is a need for common domains for all CCEs  
- There is a need evidence based knowledge content in competencies  
- There is insufficient emphasis placed on ethical and professional practice 
behaviours  
- involvement in research exploring optimal structures and educative processes 
that produce the required competencies.    




Concluding question: That’s all I would like to ask, is there anything else you’d like to 
talk about or ask me regarding this issue? 
Sub-question 2.   
Open-ended question: What are your views about implementing identical accreditation 
standards for all CCE? 
 
Is there anything you would like to change in the domains of accrediting standards for 
CPs? 
 
Prompts: Could you talk more about...? Can you explain that more? 
Prompts that relate to previous studies would include – “In our research to date we 
have found or concluded that: 
- there is a need for a definition of education standards  
- should there be a domain for distance education?  
- all accreditation standards should be based on literature reviews  
- the development of accreditation standards should take on board input from 
all stakeholders  
- chiropractic students should (at least in part) have hospitals experience  
- there should be minimal levels of qualifications for chiropractic faculty (e.g. 
industry standard of PhD),  
- Chiropractic program (CP) curricula should be taught in a multimodal format 
- There should be core material for all CPs  
- CP mission statement should have a social responsibility  
- There should be a minimal set of financial standards for all CPs 
Do you have any comment on this finding or conclusion? 
 
- Concluding question: That’s all I would like to ask, is there anything else you’d 
like to talk about or ask me regarding this issue? 
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Sub-question 3.  
Open-ended question: What are your views on the CCEs role in CPs to ensure that 
students learn relevant clinical course material? For example, learning the contra-
indications for chiropractic care? 
 
Prompts: Could you talk more about...? Can you explain that more? 
 
Prompts that relate to previous studies would include – “In our research to date we 
have found or concluded that: 
- non-indications for chiropractic care are poorly understood   
Do you have any comment on this finding or conclusion? 
 
Concluding question: That’s all I would like to ask, is there anything else you’d like to 
talk about or ask me regarding this issue? 
Sub-question 4.  
Open-ended question: What are your views on CCEs requiring CPs to teach students 
about understanding their own personality, attitudes or beliefs and how these may 
impact on their clinical decisions?  
 
Prompts: Could you talk more about...? Can you explain that more? 
Prompts that relate to previous studies would include – “In our research to date we 
have found or concluded that: 
- Intolerance of uncertainty impacts negatively on clinical decision making 
- There are non-evidence based beliefs such as “SMT helps immune system, 
prevents disease in general, and prevents spinal degeneration” that suggests 
less than optimal care will be delivered by these students   




Concluding question: That’s all I would like to ask, is there anything else you’d like to 
talk about or ask me regarding this issue? 
 
Sub-question 5.  
Open-ended question: What are your views about the inclusion of vitalism into CP 
course material? What are your views on the inclusion of EBP into CP course material? 
 
Prompts: Could you talk more about...? Can you explain that more? 
 
Prompts that relate to previous studies would include – “In our research to date we 
have found or concluded that: 
- There is no specific mention of Vitalism in CCE standards 
- There is no specific mention of EBP in CCE standards.  
Do you have any comment on this finding or conclusion? 
 
Concluding question: That’s all I would like to ask, is there anything else you’d like to 
talk about or ask me regarding this issue? 
 
Closing instructions:  
“We would like to thank you for your time today. Are there any final comments you 
would like to make or any question you would like to ask? If you would like to learn 
about the results of this study then I am happy to send you an abstract of the final 
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